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Anew beginning k 
_for oral — 
^ patients. 


Low-dose oral contraceptig 
for the new-start patient. í 





Now —a refinement in low-dose oral 
contraception. 


New Norinyl' 1+35 from Syntex was specifically for- 
mulated to satisfy the goals of effective low-dose contra- 
ce^tion, while reducing the possibility of commonly 
encountered side effects such as breakthrough bleeding” 
Norinyl 1+35 contains 1.0 mg of norethindrone —the 
time-tested progestin..and 0.035 mg of ethinyl estra- 
diol —a well accepted level of estrogen. 

This level of norethindrone serves two important func- 
tions. First, it helps insure a high rate of efficacy. Secondly, 
it reduces the possibility of breakthrough bleeding. 


* 


hinyl»estradio! 0039 mg) 


An unsurpassed rate offficacy. 


No pregnancies have been reported with Norinyl 1+3 
when it has been taken as directed. In fact, its effica 
rate is comparable to that achieved with higher-do: 
formulations! \ 


With little chance of breakthrough bleeding. 


Norinyl 1+35 provides sufficient endometrial support 
assure comfortable contraception for the ve jt majori 
of women—with very little likelihood of breakthrouc 
bleeding. 


e: serious as well as minor side effects have be 


> of all oral contraceptives. These include thromboemboli 


ee summary of Prescribing Information on following 


tThe overall preqnancy rate was 0.17 per hundred wor 


trials with 940 patients completing 14,366 cycle f use 





Qaa currenuy avaiuauw , 
Norinyl" 1--35 24-Day vᷣbeis (norethindrone 1 mg. with ethinyl Tsk of death from circulatory disorders associated with the use of O. 








estradiol 0.035 mg ) j ae EE OIME KONEN conditions — risk associ- 
Norinyl* 1--35 28-Day abies (21 norethindrone 1 mg. with ethinyl —— — EN E 
estradiol 0.035 mg. tablets followed by 7 ert tablets) 

ORAL CONTRACEPTIVE (0.C.) AGENTS —— g B A 
indications 0.C.s are indicated for the prevention of pregnancy. DOSE. Nonsmokers 

RELATED RISK OF THROMBOEMBOLISM FROM 0.C.s Studies have shown a, (NO predisposing conditions) D c.o c 
positive association between the dose of estrogens in 0.C.s and the risk of Nonsmokers 

thromboembolism. For this reason, it is prudent and in keeping with good _ (Other predisposing conditions) c cB BA 


principles of thérapeutics to minimize exposure to estrogen. The O.C. prod- A—Use associated with — Use associated 
uct prescribed for any given patient should be that product which contains the SU rr e Td a t 7 jd To e" 


least amount of estri that is compatible with an acceptable pregnancy rate " 

and patient — is MANN that PA. SCHADE of T physician and de pete sare ——— —— — of 
ul n ation: tainin fi and thro ic disorders (e.g. thrombophlebitis, pulmo- 

pre wu Heo con $9.05 mg ot ess Ch seine ry embolism, cerebrovascular insufficiency, coronary occlusion, retinal 

5). 2. Thrombophlebitis or thromboembolic 


s rst eet eddy Xu te 

es suspected, the drug scontinued im ely. A tour- to six- 
Ao PAS Deed). 5. —— — hort Meer emere increased risk of post-surgery thromboembolic complications has been re- 
the following conditions: a. Cerebral vascular or coronary ar- ported in O.C. users. If feasible, O.C.s should be discontinued at least 4 


weeks before surgery of a type associated with an increased risk of throm- 


sent qe dapes Fea d. Benign or malignant ver temor Boembolem or prolonged, rmmobizaten. Data also, sujges ta te prae- 
which during the use of oral contraceptives or other estrogen COn- thrombosis of the leg, the risk depending on the severity of the varicosi- 


ties. Ocular Lesions: There have been reports of neuro-ocular le- 
sions such as optic neuritis or retinal thrombosis associated with the use ot 
QeC.s. Discontinue O.C. medication if there ts unexplained, sudden or 
gradual, partial or complete loss of vision; onset of proptosis or diplopia, 
papilledema; or retinal vascular lesions; and institute appropriate diagnostic 
and therapeutic measures. Carcinoma: Long-term continuous administration 
of either natural or synthetic estrogen in certain animal species increases the 
frequency of certain adenomas, benign or malignant, such as those of the 
breast, cervix, vagina, uterus, ovary, pituitary and liver, Certain synthetic 
progestogens, none currently contained in 0.C.s, have been noted to in- 
crease the incidence of mammary nodules, benign and malignant, in et 
Several retrospective case-control studies have reported an increased relat 
risk (3.1 to 13.9 times) associating endometrial carcinoma with the prolonged 
use oignon in postmenopausal women who took estrogen replacement 
medicion to relieve menopausal symptoms. One publication reported on the 
first 30 cases submitted by physicians to a —— of cases of adenocar- 
—— * endometrium —— on — 0t s —— 
cinomas in women without predisposing ris ors for car- 
SES These Studies eae ese disesses without evident cause. Sinoma of the endometrium (e.g.. irregular bleeding at the time O.C.s were 
CEREBROVASCULAR DISORDERS. Two American studies demonstrated an "irst given, polycystic ovaries) nearly all occurred in women who had used a 
increased relative risk for stroke, which had not been shown in prior British Sequential O.C products are no longer marketed. No statistical associ- 
. in a collaborative American study of cerebrovascular disorders in ation - been ak su ae edic tisk MO C s although it 
. users of conventional combination or pr -only 0.C.s, i- 
with and without predisposing causes, it was estimated that the rela ates bes SRONA RO MORTO 


ic stroke was 2-0 times greater in users than nonusers Vidua) cases have been reported. Sever 
risk of thrombotic stroke i to 9.5 times greater in users “SK of breast cancer to women taking O.C.s or estrogens. In one study. how- 


v N ever, while no overall increased risk of breast cancer was noted in women 

MEE a ortuen long tarn, Sy ageing —— III treated with O.C.s, a greater risk was 3 for the subgroups of O.C 
such an association in 1974, but Users with documented benign breast cisease and for long-term (2-4 years) 

to estimate the risk. MYOCARDIAL IN- USerS. One other study indicated an increasing risk of breast cancer in women 
` An increased relative risk of myocardial infarction associated with taking menopausal estrogens, which increased with duration of follow-up. A 
Q.C.s has been reported, confirming a previously suspected asso- reduced occurrence of benign breast tumors in users of O.C.s has been well 
One study conducted in the United Kingdom found, as expected, that documented. In a prospective study of women with cervical dysplasia, there 
the greater the number of underlying risk factors for coronary artery disease WAS 4n increase in severity and of Conversion to cancer in situ in O.C. users 
smoking, hypertension, hypercholesterolemia, obesity, diabetes. compared with nonusers. This became statistically significant after 3 to 4 

Netory ot preeclamptic toxemia) the higher the risk of developing myocardial Years of use. Nonreversa! of dysplasia within the frst 6 months of pit use was 
infarction, regardless of whether the patient was an O.C. user or not. 0.C.s, Suagested to be predictive of progression after prolonged exposure. There 
Rowever, Wert found to be an additional risk factor. in ferms of relative risk, «Nave been other reports of microglandular hyperplasia of the Catvix in users 
fay bean exiimated that Ü C. users who do not smoke (smoking is consid- of 0.C.S. In summary, there is at present no confirmed evidence trom human 
ered a major predisposing condition to dial infarction) are about twice Studies of an increased risk of cancer associated with 0.C.s. Close caka 
as likely to have a fatal myocardial infarction as nonusers who do not smoke. surveillance of all women taking 0.C.s is, nevertheless, essential. In all cases 
0. Who are also mokers have about a 5-fokd increased risk of fatai Of undiagnosed persistent or recurrent abnormal vaginal bleeding, appropn: 
pared to users who do not smoke, and about a 10- to 12-told ae diagnostic measures should be taken to rule out —— men with 


increased pared a strong family history of breast cancer or who have breast nodules, fibrocys- 
necem to nonusers who do not smoke. Furthermore, the tic disease or abnormal mammograms should be monitored with particu 


care if they elect to use O.C.s instead of other methods of contraception. 4 
Liver Tumors: Sudden severe abdomina’ pain or shock may be due to rupture 
and voce v of a liver tumor. There have been reports associating benign 
or malignant liver tumors with O.C. use. This has been rted in short- 
term as well as long-term users of O.C.s. One study reported that use of OC. s 
h hormonal potency and age over 30 years may further increase a woman's 
risk of jocellular adenoma Studies relate risk with duration of use, the 
risk being much greater after 4 or more years of use. Although it is an un- 
common lesion, it should be considered in women presenting with an "acute 
abdomen '. The tumor may cause serious or fatal hemo Patients with 
liver tumors have demonstrated variable clinical teatures which may make 
rative diagnosis difficult. Some cases presented because of righ! upper 












Cigarette smoking increases the risk o! serious car- 
side effects from O.C. use. This risk increases with age and 


The use of 0.C.s is associated with increased risk of several serious condi- 
tions including thromboembolism, strae. myocardial infarction, liver 
tumor, gall bladder disease, visual disturbances, fetal abnormalitie® and 
hy; sion. Practitioners prescribing O.C.s should be familiar with the 
lowing information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems; An increased 
tisk of thromboembolic and thrombotic disease associated with the use of 
0.0.5 is well established. One British study demonstrated an increased rela- 
tive risk for fatal venous thromboembolism; two British and three American 

demonstrated an increased relative risk for non-fatal venous throm- 
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3-times less than in the U.S. for women in these C oupa consequently, 
actual U.S. death rates could be higher.) The impo: 


ivestigato. 
including coronary thrombosis is octy related to the dose of estrogen used 
in 0.C.s. Preparations containing 0.1 mg or more of estrogen were as- 


sociated with a higher risk of thromboembolism than those containing 0.05- preo 
|| i t th quadrant masses, while most had signs and symptoms of acute in- 
aot GU ie coe tector eed: Thi fnding has been sup- Yaperitoneal hemorrhage. Routine radiological and laboratory studies may 


not be aes Liver — "m —* show a focal S das . 
raphy may be a useful procedure in diagnosing primary liver neo 

nh or immediately Preceding Pregnancy, p^ Detects in Offspring, and 
—— Female —— Hus - of —— sex —— 2 
rogenic and progestation: is — Cur pregnancy seriou: 
—— offspring. It has shown that (Beads exposed in utero to 
diethylstilbestro!, a nonsteroidal estrogen. have an increased risk of develop- 
ing in later life a form of vaginal or cervical cancer that is ordinari —2* 
rare. This risk has been estimated to ba of the order of 1 in 1,000 exposures 
or less. Although there is no evidence at the present time that O.C.s further 
enhance the risk of —— this typa of malignancy, such patients should 
be monitored with particular care if They elect to use 0.C.s instead of other 
methods of contraception. Furthermore, a high 
pe to diethylstilbestrol (from 30 to 90%) have found to have epithe- 
ial changes of the vagina and cervix. Although these are histologi- 
Cally benign, it is not n whether this condition is a precursor of vaginal 
malignancy. Male children so exposed develop abnormalities of the uro- 
il tract. Although similar data are no! with the use of other es- 


be 
the United States. Careful epidemiological studies to de- 
f thromboembolic risk associated with progestogen-only 
pertormed. Cases of thromboembolic disease have been 
red in women m" nis and should not be presumed to 
free of excess risk. ESTIMATE OF EXCESS MORTALITY FROM CIRCULAT- 
ISEASE. A large British prospective study estimated the mortality rate 
women per P pel from diseases of the circulatory system for 
nonusers of 0.C.s according to age, prep habits, and duration 
The overall excess death rate annually from circulatory diseases for 
users was estimated to be 20 per 100. (apes 15-34 —5/100,000; 
35-44 — 33/100,000; ages 45-49 —140/100, ) The risk is concen- 
trated in older women, in those with a long duration of use, and in cigarette 
smokers, and may persist after discontinuation of O.C. use. It was not possi- 
ble, however, to examine the interrelationships of age, smoking. and dura- 
n compare the effects of continuous vs. intermittent use 
Although the study showed a 10-fold increase in death due to circulatory dis- 
— — br Coana Gocart deco hs gen 
or older. larger numbers of women under 35 with continuous use for n 
^ ns, it cannot be presumed that they would not induce similar S 
Or more years are available, Itis not posse to labie dais ftom a variety of An increased risk of congenital anomalies, including heart defects and limb 


for this younger age group. The available data from a variety of de has e 
^ " defects, has been reported following use of sex hormones, including 0.C.s, 
sources have been analyzed to estimate the risk of death associated with vari mn pa M eph en —— 


pus methods o! contraception. The estimates of risk of death for each method h J 3 
include the combined risk of the contraceptive method (e.g. thromboem- increased relative risk of limb-reduction defects in infants exposed in 
boli and thrombotic disease in the case of O.C.s) plus the risk attributable to Y2 to Sex hormones (0.C.s. hormonal withdrawal tests for pregnancy or 
pregnancy or abortion in the event of method failure. This latter risk varies — — € —— abortion me ot {hase exposures were 
with the effectiveness of the contraceptive method. The findings of this very short and involves only a —— — — 

are shown in Table live births. 1n a large prospective study. cardiovascular detects in 
associated with all methods of birth control is low and below that of children born to women who received femele hormones, including 0.C.s, 


l 
Hr 


i 


sgg 
i: 


centage of women ex- 


childbirth, with the exception of 0.C.s in women over 40 who smoke. (The 
rates given for pill only/smokers for each age group are for smokers as a Suring early —— 18-2 per —— — 
Gass Tor “heavy 
OMM. Co aint uba for “ght smokers fles than 18 cigareties a day), UcHli significant. In the past, female sex hormones have been used during 
MOM Sd percent } The lowest ortaty is associated withthe condom or dia- Pregnancy in an attempt to treat threatened or habitual abortion; There d 
phragm backed up by abortion. The study also concluded that 0.C. considerable evidence that estrogens are ineffective for these indications, and 
iers who smoke, especially those over the age of 30, have a greater mortai- "here is no evidence from well controlled studies that Me oleo- 
ity risk than O.C. users who do not smoke tive for uses. There is some evicence that — and poney other 
Table 1. The annual number of deaths associated with control of fertility and Paka galop asia OC 3 > ——— Feeds videl erred 
M Dapur 100,000 nonsterile women by regimen of control and age of aly always aborted Seontareous, Whee her is an overal increase n 
us n of pregnancies conceived soon 9 0.C.s 
5 15-19 20-24 25-29 30-34 35-39 40-44 — ünknowr. Ifthe patient has not adhered to the prescribed schedule, the pos- 
No method 56 61 74 139 208 226  sibilty of should be considered at the time of the first missed 
Abortion only 12 YE 12 $2 1 (or after 45 days from the last menstrual period if progestogen-only 
, Pill only —nonsmokers 13. 14 14 22 48 3171 C.s are used) and further use of O.C.s should be withheld unti pregnancy 
Pill only —smokers 15 16 16 10.8 13.4 589 has been ruled out. It is recommended that for any patient who has mi 
1UDs only es WE "tZ 14 20 19 two consecutive periods, pregnancy should be d out before continuing 
the contraceptive regimen. — firmed, the patient should be 
contraception only — . 1! 16 20 38 50 —42 rised of the potential risks fetus and the advisability of continuation 
Traditional contra- €^ of the pregnancy should be discussed in the light of these risks. It is ao 
ception and abortion 02 02 03 0.3 03 02 recommended that women who discontinue 0.C.s with the intent of becom- 


uou NNI a I ae M ou M Es ey for 
The risk of thromboembolic and thrombotic disease associated with O.C.s before attempting to conceive. Many clinicians recommend 3 months, al- 


increases with age after approximately age 30 and, for dial infarction, —— information is available on which to base this recom- 

is further increased by hypertension, whew by cour , diabetes. or men . The administration o! p! ee 

history of preeclampic toxemia and especially by cigarette smo! Basedon combinations to induce withdrawal bleeding not be asa ot 
. ~e 


ka 


ts: A decrease in glucose 
erance has been observed in a sign percentage of patients o oe 
For this reason. prediabetic and diabetic patients should be care! ‘ 
served while receiving O C.s. An increase in tri rides and total phos- 
pholipids has been observed in patients receiving O.C. s. The clinica! signifi- 
cance of this finding is unknown. 8. Elevated Blood Pressure: An increase in « 
blood pressure has been reported with O.C. use. In some women. hyperten- 
sion may occur within a few months of beginning O.C- use. In the first year 5 
use, the ce of women with hypertension is low in users and may 
no higher than that of a comparable group of nonusers. The prevalence 
users increases, however, with longer exposure, and in the fifth yeage! use 
two and a half to three times the reported prevalence in the first 
also strongly correlated with the development of —— in 0. 
Women with a history of elevated blood pressure (hypertension), preemsting 
renal disease, a history of toxemia or elevated bi pressure durin} preg- 
nancy, a familial tendency to hypertension or its consequences, or a 
0f excessive weight gain or fluid retention during the menstrual cycle 
more likely to develop elevation of blood pressure when given O.C.s 
therefore, should be monitored closely. Even though elevated blood pressi 
may remain within the "normal" range, the clinical implications of elevat 
should not be ignored and close surveillance is indicated, particularly 
women with other risk factors for cardiovascular disease or stroke. High 
blood pressure may or may not persist after discontinuation of the O.C. 9 
Headache: The onset or exacerbation of migraine or development of heada: 
0f a new pattern which is recurrent, persistent, or severe, requires disci 
tinuation o! O.C.s and evaluation of the cause. 10. Bleeding Irregularities 
Breakthrough bleeding. spotting. and missed menses are frequent reasons 
for patients discontinuing O C.s. In breakthrough bleeding, as in all ot 
irregular bleeding from the vagina, nonfunctional causes should e in 
mind. In undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out pregnancy or 
malignancy. If patho 4 has been excluded, time or a change to another 
formulation may solve the problem. Changing to an O.C. with à higher estro- 


gen content. while potentially useful in minimizing menstrual irreguiarity, 


Should be done only if necessary since this may increase the risk of throm- 
boembolic disease. Women with a past history of oligomenorrhea or secon 
dary amenorrhea or young women without regular c may have a tend- 
we to remain anovulatory or to become amenorrheic after discontinuation 
of 0.C.s. Women with these preexisting problems should be advised of this” 
possibility and encouraged to use other contraceptive methods. Post-use 
anovulation, iq domi id a also occur in women without previous 
irregularities. A higher incidence of galactorrhea and of pituitary tumors 
(e.g.. adenomas) been associated with amenorrhea in former users 
compared with nonusers. One study reported a 16-fold increased prevale! 
of pituitary prolactin-secreting tumors among patients with postpi 
amenorrhea when galactorrhea was present. 11. infertility: There is evidence 
of impairment of fertility in women discontinuing O.C.s in comparison with 
those discontinuing other methods of contraception. The impairment appears 
to be ini t of the duration of use of the preparations. While the im- 
pairment diminishes with time, there is still an appreciable difference in the 
results in nulliparous women for the O.C. and non-0.C pours 30 months 
after discontinuation of birth control. For parous women the difference is no 
longer apparent 30 months after cessation of contraception. 12. Ectopic 
Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contracep- 
tive failures. However. in progestogen-only O.C. failures, the ratio of ectopic 
to intrauterine pregnancies is higher than in women who are not receiving 
0.C.s, since the drugs are more effective in preventing intrauterine than ec- 
topic pregnancies. 13. Breast Feeding: 0.C.s given in the postpartum period 
may interfere with lactation. There may be a decrease in the quantity and 
quality of the breast milk. Furthermore, a small fraction of the hormonal 
agents in O.C.s has been identified in the milk of mothers receiving these 
drugs. The effects, if any, on the breast fed child have not been determined if 
feasible. the use of 0.C.s should be deferred until the infant has been 
weaned. Precautions GENERAL 1. A complete medical and family history 
should be taken prior to t^e initiation of O.C.s. The pretreatment and periodic 
sical examinations should include special reference to blood pressure, 
reasts, abdomen and pelvic organs, including Papanicolaou smear and rele- 
vant laboratory tests. As a general , 0.C.s should not be prescribed for 
oh than 1 year without another physical examination being performed. 2 
Under the influence of estrogen-progestogen preparations. preexisting 
uterine leiomyomata may increase in size. 3. Patients with a history of 
psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients becoming significantly de- 
pressed while taking O.C.s should stop the medication and use an alternate 


, method of contraception in an attempt to determine whether the symptom is 


drug related. 4. 0.C.s may cause some degree of fluid retention Should 
be prescribed with caution, and only with careful monitoring, in patients with 
conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine syndrome, asthma of cardiac, hepatic or renal insuffi- 
ciency. 5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence of jaundice while receiving O.C. therapy. If jaun- 
dice develops in ay patient receiving such drugs, the medication be 
discontinued. 6. Steroid hormones May ba poorly metabolized in patients ⸗ 
with impaired liver function and should be administered with caution in such 
patients. 7. O.C. users T ea disturbances in normal S e han 
metabolism which may result in a relative Meg sud deficiency. The clinical 
significance of this is unknown. B. Serum levels may be depressed by 
0.C. euer Since the pregnant woman is predisposed to the development 
of folate deficiency and the incidence of folate de increases with in- 
creasing gestation, it is possible that if a woman becomes pregnant shortly 
after stopping 0.C.s, she may have a chance of developing folate de- 
ficiency and complications attributed to this deficiency. 9. The pathologist 
should be advised of O.C. therapy when relevant specimens are submi 
10. Certain endocrine and liver function tests and blood components may be 
affected by est -containing O.C.s. For example: a. increased sulfo- 
bromophthalein retention. b. Increased prothrombin and factors VII, Vill, IX 
and X; decreased antithrombin 3; increased norepinephrine-induced platelet 
aggregability. c. increased thyroid binding globulin (TBG) leading to in 
creased circulating total thyroid hormone, as measured by —— 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake 
is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. 
ó. Decree excretion. e. Reduced response to metyrapone 
test. DRUG INTERACTIONS 0.C.s | be rendered less effective by virtue c 
aN cae with ritampin, , am in, tetracycline, neomycin, pe 
V. chloramphenicol. sulfonamides, 1 

toin, primidone, analgesics. tranquilizers, and antimigraine preparations. .C.'s 
may alter the effectiveness of other ty of drugs, such as oral anticoagu- 
lanis. anticonvulsants, tricyclic antidepressants, antihypertensive agents 
5. quanethidine). vitamins and hypoglycemic ts. CARCINOGENESIS 

Warnings. PREGNANCY ancy category X. See Contraindications 
and Warnings. NURSING MOTHERS See Warnings. Adverse Reactions An 
increased risk of the following serious adverse reations has been associated 
with the use of 0.C.s (see —— thrombophlebitis, thrombosis, pulmo- 
nary embolism, coronary thrombosis, cerebral thrombosis, mesengeric 
thrombosis, liver tumors, cerebral hemorrhage, hypertension, gall b r 


, enlargement, 

in corneal curvature ee a 
weight (increase or decrease), in cervical erosion 
—— diminution in lactation when given immediately postpartum, 

tatic jaundice, migraine, increase in size of uterine leiomyom: 
—— mental depression, reduced tolerance to rates, 
inal lasis, prolactin-secreting pituitary tumors. The follwing ad 
reactions have been reported in users of 0.C.s, and the association has 


neither 
in libido, chorea, changes in 
vousness. dizziness, hirsutism, 
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Why two sutures 
are better than one. 


Steri-Strip Skin Closures are tape For further information, contact your 
sutures which can be used with 3M Surgical Products sales representative 
traditional sutures to provide important j NT 
advantages for you and your patients. Surgical Products Division/3M 

Use of Steri-Strip Skin Closures results 3M Center, St. Paul, MN 55144 
in better cosmetic appearance, greater 
patient comfort, minimal tissue trauma 
and less infection potentiation due to 
excellent porosity, while providing long 
term wound support. 

3M Steri-Strips can be applied quickly 
and easily and may be used alone, with 
subcutaneous or subcuticular sutures or 
in conjunction with percutaneous 


futures 


Return this coupon for your FREE Steri-Strip* Sample Kit 


Please deliver my free Steri-Strip 


Name 


Pfannenstiel The incision site 
incision closed with 17 days post- 
subcutaneous operative 
sutures and 

Steri-Strip Skin 

Closures 


Hospital 


Address 


City 


Telephone Number ( 
* Mail ical Products Div 
r, St. Paul, MN 55 


* Good onl 














+ | Acute pain EU 
is no laughing matter. ~ 


The first prescription for. 
the first days of acute pai 


Empirin' c Codeine #3 


Each tablet contains: aspirin, 325 mg; plus codeine « 
phosphate, 30 mg, (Warning — may be habit-forming). 
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For the millions of patients who need the potency 
of aspirin and codeine for their acute pain. 


The pain of fractures, strains, sprains, burns and 
wounds is at its peak during the first three to four days 
following trauma. The potent action of Empirin € 
Codeine begins to work within 15 minutes of oral ad- 
ministration, an important advantage during this acute 
pain period. Empirin € Codeine has unique bi-level 
action to attack pain at two critical points: peripherally 
at the site of injury and centrally at the site of pain 
awareness. 

For the most effective dosage in treating acute pain, 
begin with ... two tablets of Empirin € Codeine #2 or 
#3, every four hours. Titrate downward as pain sub- 
sides. 


M : 

EMPIRIN* with Codeine 

DESCRIPTION: Each tablet contains aspirin (acetylsalicylic acid) 325 mg plus codeine phosphate in one of the (u 

following strengths: No 2 — 15 mg. No. 3 — 30 mg, and No. 4 — 60 mg. (Warning — may be habit-forming.J 

CONTRAINDICATIONS: Hypersensitivity to aspirin or codeine 

WARNINGS 

Drug dependence: Empirin with Codeine can produce drug dependence of the morphine type and, therefore, has the 

potential for being abused Psychic dependence, physical dependence, and tolerance may develop upon repeated admimstra- 1 
"n 1 hould be prescribed and administered with the same degree of caution appropriate to the use of other 

medications. Like other narcotic-containing medications, the drug is subject to the Federal Con- 











trolled Substances Act 
Use in ambulatory patients: Empirin with Codeine may impair the mental and/or physical abilities required tor the 
potentially hazardous tasks such as driving a car or operating machinery The patient using this drug should 





be cautione rdin gly. 
Interaction with other central nervous system (CNS) depressants: Patients receiving other narcotic analgesics, genetal 
anesthetics, phenothiazines, other tranquilizers, sedative-hypnotics, or other CNS depressants (including alcohol) concomi- 
tantly with Empitin with Codeine may exhibit an additive CNS depression, When such combined therapy is contemplated, the 
dose of one or both agents should be reduced 

Use in pregnancy: Safe use in pregnancy has not been established relative to possible adverse effects on fetal development 

Therefore, Empirin with Codeine should not be used in pregnant women unless, in the judgment of the physician, the potential 
benefits outweigh the possible hazards 

PRECAUTIONS 

Head injury and increased intracranial pressure: The respiratory depressant effects of narcotics and their capacity to 
elevate cerebrospinal fluid pressure may be markedly exaggerated in the presence of head injury. other intracranial lesions ot 
a pre-existing increase in intracranial pressure. Furthermore, narcotics produce adverse reactions which may obscure the 
clinica’ course of patients with head injuries 

Acute abdominal conditions: The administration of Empirin with Codeine or other narcotics may obscure the diagnosis of 
clinical course in patients with acute abdominal conditions. 

Allergic: Precautions should be taken in administening salicylates to persons with known allergies: patients with nasal 
polyps are more likely to be hypersensitive to aspirin 

Special risk patients: Empirin with Codeine should be given with caution to certain patients such as the elderly or 
philitated, and those with severe impairment of hepatic or renal function, hypothyroidism, Addison's disease, prostatic 
pectrophy or urethral stricture, peptic ulcer, or coagulation disorders 

NERSE REACTIONS: The most frequently observed adverse reactions to codeine include fight-headedness, dizziness, 
sedation, nausea and vomiting. These effects seem to be more prominent in ambulatory than in nonambulatory patients and 
‘ome of these adverse reactions may be alleviated if the patient lies down. Other adverse reactions include euphorip, 
sphora, constipation, and pruritus. 

"most frequently observed reactions to aspirin include headache, 
(less. sweating, Lhirst, nausea, and vomiting. Occasional | 

ê patients are unable to take salicylates without dev 

a Bin rash of even an anaphylactic reaction. With thése except 
ol-large doses. M 
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OpMi 6-S wins hands down. | 
Motorized ZOOM and focus. Share the wealth — i 
The 1:4¢Zoom system of the compact Zeiss 10 working distances. 

OpMi 6-S can either be operated manually, or with a OpMi 6-S lets you choose any time among 10 
pedal that also controls the precision motorized focusing working distances . . . from 150mm to 400mm . . . which ji. 
system. Once you try the motorized mode, we think that's makes it ideal for hospitals where it must be shared by 
the one you'll most often use, since it leaves your hands surgeons in different disciplines. And whatever your, dt 
free for surgery. And since the motorized focus is incorpo- cipline, you'll appreciate the bright coaxial illumination 1 


rated in-the microscope body, you can 
focus even when the instrument is tilted. 
The geared tilt lets the microscope take 
accessories, such as TV and movie cam- 
eras and stereo co-observation tubes, in 
any position from vertical to horizontal. 


system. : 






Saving the best for last... 

The optics! Compare Zeiss optics 
with any others. You'll see for yourself why 
Zeiss wins hands down. 


Nationwide service. € 


Foot control for hands-off operation 


Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212)730-4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston, 
Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 2S6. Or call (416)449-4660 
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For patients with hard, dry stools 
Hard, dry stools hurt, and may be hazardous 

by causing straining. SENOKOT-S Tablets offer 
comfortable relief by softening the stool! and 
stimulating its movement. 

Provides standardized senna concentrate, 

a clinically established laxative of choice 
Standardized senna concentrate is a gentle, 
effective neuroperistaltic stimulant with documented 
effectiveness in thousands of patients. Its virtually 
colonzspecific, gentle, predictable action is generally 
free of side effects at proper dosage levels. 


e special needs 
with hard, dry stools 


-€ 
e (standardized senna concentrate 


and chocty! sodium sulfosuccinate) 
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Pi es DSS, the clas tool softe! 
DSS in SENOKOT-S Tablets complements the 
laxative effect of standardized senna concentrate 
by "moistening" and softening the stool for 
smoother and easier passage. 


wii 
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;omfortable overnight a n 
With DSS and standardized senna concentrate, 
SENOKOT-S Tablets provide both softness and 
stimulation for constipated patients with hard, dry 
stools. Taken at bedtime, SENOKOT-S Tablets à 
usually induce predictable, comfortable evacuation 4 
the next morning. 3 


Purdue Frederick 


© Copyright 1979, The Purdue Frederick Company / Norwalk, CT 06856 
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By Philip J. DiSaia, M.D. 
and William T. Creasman, M.D. 


This new book provides valuable guidelines for 
the diagnosis, treatment, and clinical manage- 
ment of common gynecologic malignancies. 
Its concise yet thorough coverage makes it a 
convenient reference source forthe busy practi- 
tioner or for residents studying for the OB/GYN 
Boards. Key features include: 

e Drs. DiSaia and Creasman discuss current 
management methods as well as their 
own proven and preferred treatment 
suggestions 

e chapters present information on etiology, 
pathological evaluation, diagnosis, 
clinical presentation, treatment and 
management, and recurrent disease 

e discussions emphasize individualization 


of patient management 
e chapters of special interest: 
cancer in pregnancy 
breast disease 
general aspects of tumor immunology 
adrenocarcinoma of the endometrium 
e a glossary of terms for tumor immunology 
and an appendix containing information 
on F.I.G.O. staging and basic aspects of 
gynecologic radiotherapy are included 
e a wealth of illustrations, tables, and charts 
depict clinical principles 
Order your on-approval copy today and exam- 
ine it for 30 days with no obligation! 
1981. 488 pages, 178 illustrations. 
Price, $29.50. 


You'll want this book 


On hand. 


Save time! Save money! 

CALL TOLL-FREE 

800-345-8501 

(In Pennsylvania, please call 1-800-662-5180) 
Operator 15 will take your order 24 hours a day, 
7 days a week. 


Price subject to change. 
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A “Tn deciding which Choose an oral contraceptive’ a 












—combination drug to she'll stay with. 
initially pr escribe it is * Proven effectiveness with excellent cycle confrol ` ` 
best to utilize the . — rate duc to breakthrough bleeding 
E . . . (based on 56 patients) 
combination pil with ————— eee 
the lowest effective Months of use |. 2- 82. te 2 eee 
Discontinuation - 
„dose and an cmi 07 1] 20 30 35 42 
acceptable level of pee “Datan file, G. D. Searle & Co. 
: ” * Minor side effects uncommon | 
side effects." — e Low incidence of cramping, nausea, weight gain, 
Steroids, Clin, Obstet. Gynecol. 19:743-764 breast tenderness, and irritability | 


e Simplified schedule with calendarized Compack 
* Excellent record of continuation 


Please see the next page for a brief summary of prescribing i 


Demulen 


(ethynodiol diacetate 1 mg., ethinyl estradiol 50 mcg.) 


She'll stay with it. 





Serious as well as minor side effects have been reported with the use 
of oral contraceptives. These include thromboembolic disease. The 
physician should remain alert to the earliest manifestations of any 

- symptoms of serious disease or conditions and 
discontinue oral contraceptive therapy when 
appropriate. The physician should be fully 
familiar with the complete prescribing 
information for this product. 
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da and Denmark were compared with the distribution expected 


white tablet contains ethynodiol diacetate 1 mg. and 
Pu saraa bo mog. Dach dirk taie a DONON AD” e e aceto SAINIO roman 


Indication and usage — For prevention of pregna: 

z50 — Agr shade ea ethinyl estradiol. rate is slightly higher: with progestogen: 

only eral contraceptives (OCs). rate is about 3 C E Rates tor other methods have bes 

—One study showed positive association between OC estrogen dose and 

sh. Thus, it is prudent and in keeping with good therapeutics to minimize estrogen exposure. Prescrit» 

- product cont: ses eats Deccan PANNE Start 
new OC users on <50 mcg. estrogen. 

Contraindicatiens — Thrombophlebitis, thromboembolic disorders, cerebrovascular disease, myocardial infarction ar 

Coronary artery disease, or past histary of these. known or suspected breast carcinoma, neoplasia. or 

“pregnancy: undiagnosed abnormal vaginal dee markedly impaired liver function; past or present. benign or 


Cigarette-smoking increases risk of serious cardiovascular side effects from OC use. Risk increases with 
age and heavy smoking (15 or more cigarettes /day) and is quite marked in women over 35. OC users shoul 
he strongly advised not to smoke. 

OCs are associated with increased risk ot several serious conditions®including venous and ated 
thromboembolism, thrombotic and ** stroke, eee infarction, visual disorders, hepatic tumor- 
gallbladder disease. al abnormalities Practitioners should be familiar with the availat»e 
information relating to these and phe nsks 


projected hospitalization rates for ages 16— 40 were 47 /year /100 | 
British mortality study, overall excess mortality from pulmonary embolism or stroke was 1.3— 3.4 deaths /year/1:0,000 
— — Cerebrovascular sorger = In a US. study o stroke wth and without predisposing euses, 
risk of hemorrhagic stroke was estimated as 2 times greater and thrombotic stroke 4 0— 3 5 times greater ir users 
Mortality trends im 21 countries indicate that. since OC introduction, changes in mortality from nonrheumatic 
cardiovascular disease were associated with changes in the prevalence of OC use. The Royal College of GPs reported on its 
ive study comparing users and nonusers. “A statistically significant higher rate of reporting of cerebrovascular 


circulatory diseases, mainly myoca i É 
—— In 1976 a British Family Planning Association study found a highly significant association 
between OC use and stroke though tota! numbers were small. the increased risk for venous thrombosis and plmonary 
‘embolism was about 4- Eh anf stall bighi sigalat Circulatory disease mortality was significantly greater in 
users. increased risk of MI associated with OC use was reported in Britain, as greviously 
suspected ortiity study found the greater the number of rish factors fer corgmiry artery disease ismoking, 
a. obesity, diabetes, history of pre-ectamptic taxervia) the higher the MI rish. mgardiess 

‘of OC use OCs were considered an additional risk factot The excess rate of fatal Mi in Britain was about 3.5/yeas 100,000 
users aged 30— 39 and 20 for ages 40— 44. (These are based on British vital statistics with acute MI death rates 2~3 
times less than the U.S. Similar estimates for U.S. are 257 for users aged 30— 39 with predispositions vs 1 Swnthout; for 
40— 44, 86.2 vs. 51) Excess hospitalization rate for nonfata! MI in Britain was about 3.5/year /100,000 «sers aged 
ee en Smoking is a major predisposing condition to MI. In terms of relative risk, nonsmoking OC 


cited above in determining relative and absolute risks has not been quantified: it is like'v the same 
‘Synergism exists, but perhaps to a lesser extent 


Estimated Mortality Rate from Myocardial infarction per 100,000 Women /Year 


Areg 30-39 Aged 40-44 
Use ee 
All smokers 10.2 b 620 153 
215 cigarettes daily 13.0 51 787 313 
<15 cigarettes daily 47 09 286 57 
Nonsmokers 18 12 107 74 
Smokers and nonsmokers 54 19 328 u7 





— — — 2250) mcg. estrogen received by drug safety committees 
from market research sales estimates. A 


——— ——— 
Risk is: A—very high, 8— high, C— moderate. D—low Age «30 30- 39 z40 


Heavy smokers (= 15/day) C 3 

Light smokers (<15/day) D b 

Nonsmokers, no predispositions D eo C 
Nonsmokers, with predispositions c B BA 
Physician and patient should be alert to earhest manifestations of thromboembolic and thrombotic disorders (e.g 
thrombophiebitis, pulmonary embolism, cerebrovascular insufficiency, coronary artery disease myocardial infarction, 
retinal thrombosis, mesenteric thrombosis). Should any of these occur or be suspected, discontioue OCs immediately, A 
4- 7-told increased risk of postsurgery thromboembolism was reported in users; if feasible discontinue OCs at teast 4 
luring prolonged immobilization and do not resume unti! at least 4 weeks postsurgery 





carcinomas and/or nonmalignant neoplasms, such as 


ncy. Pregnancy rate using products with =35 mcg. ethinyl estraciol œ 







to rapidly expanding estrogen ese There is no evidence that natural estrogens are more œ less hazardous than synthetics 
isle ene equum idera eg those without 






Pochi dm eurer cred ri Studies show no increased breast cancer with OCs or 
estrogens. However, greater risk was noted in OC users with benign breast disease or long-term (2—4 years) use. Risk of 
breast cancer with menopausal estrogens rose and further increased with duration of follow-up. Decreased benign breast 
tumors in OC users is well known. Some studies suggested increased risk of cervical dysplasia, erosion and carcinoma in 
long-term users, cause and effect is not established. Cervical microglandular hyperplasia has been reported. In summary, 
there is no confirmed evidence from human studies of increased cancer risk with OCs. Close surveillance is, however, 
essential. In undiagnosed persistent or recurrent abnormal vaginal bleeding, consider nonfunctional causes and take 
appropriate diagnostic measures to rule out malignancy. Carefully monitor users with a strong family history of breast 
cancer or - breast nodules, fibrocystic disease, recurrent cystic mastitis. abnormal mammograms, or cervical 
dysplasia Be as. DAE ing uen d uiua teasa 
hemangiomas ‘en einama ek h ssiedated wh OC in | study OC mulation with heh 
“hormonal potency were associated with higher risk. Though bemgn these hepatic lesions may rupture and cause fatal 
hemoperitoneum in short- a long-term users. Two studies related risk to duration of use, being much greater after —4 
years. Consider such lesions in users with abcominal pain, tenderness, mass or shock About 25% present with abdominal 
masses: up to half with acute hemoperitoneum Routine radiologic and lab studies may not be helpful; liver scans may 
show a focal defect Hepatic arteriography or CAT may be useful in diagnosis Hepatocellular carcinoma was noted in a tew 
users OCs are contraindicated in case of past or present, benign or malignant liver tumors —— anata 

pregnancy may 


Msi. w or progestogens during 
pe nen a re te m g p por cor dni ido ri one 


vaginal or cervical cancer Though OCs may net enhance this risk, monitor such patients carefully. From 30— 905, of DES- 
exposed women develop bemgn vaginal or cervical adenosis, which could be premalignant Males so exposed may develog* 
urogenital defects. Other estrogens may mimic DES. Reports relate feta! exposure to female sex hormones and congenital 
anomalies, e g., multiple anomales described by VACTERL for vertebral, anal, cardiac, tracheoesophageal, renal and limb 
defects. There appears preferential expression by males There was a 4.7-fold increased risk of limb-reduction defects in 
infants exposed in utero to sex hormones (OCs, hormonal withdrawal pregnancy tests or treatment for threatened 
abortion). Some exposures were very short, being only a few days. Cardiovascular defects in children exposed to female 
hormones, including OCs, during early pregnancy occurred at 18.2/1000 births, compared to 7.8 for those unexposed 
(P< 05) Female sex hormones were used tor threatened or habitual abortion, but there is considerable evidence estrogens 
are ineffective anc no evidence progestogens are effective. lriploidy and possibly other polyploidy may be increased in 
abortuses from women becoming pregnant soon post-OC. These almost always abort spontaneously. It is unknown if 
spontaneous abortion is increased soon after stopping OCs. Safety of OCs in pregnancy has not been demonstrated. Rule 
out pregnancy in using OCs and always consider it if withdrawal bleeding does not occur. If 2 consecutive periods are 
missed rule out pregnancy before continuing. It user deviates from regimen, consider pregnancy at first missed period and 
withhold OCs It pregnancy is confirmed apprise patient of potential fetal risks and discuss continuation of pregnancy. 
uen rer toe rw ans pron dao iioii aa 
pony penis rogi gm ose Do not use progestogen-onlyor progestopen-estrogen drugs “Sra 
tests. 6. risk, surgically confirmed, appeared after 2 years’ use and doubled after 4—5 
—— — months’ use in anather 7. — Decreased glucose 
colts Ha poil cut Mia o ang Co MON cie d prediabetic patients. —— — 
phospholipids may increase 8. — rye, deeds k neonas mdr 
to progestogen dose Hypertension prevalence in users is no higher than in nonusers in the first year, but increases with 
longer exposure: in the Sth year it i$ 2U2— 3 times the first year Age is strongly correlated with hypertension in users. Those 
with history cf elevated BP (hypertension), pre-existing renal disease, history of taxemia ox elevated BP in pregnancy, 
familial tendency tc — pera V fag a AN E M M 
though 


hypertension 
—— carias duaya are hehe ipl REMA er POTA Uai miei qr ir 


are frequent reasons for discontinuing i, consider i 
undiagnosed persistent or recurrent bleeding, tule out pregnancyor malignancy. It pathology is excluded, time or change to 
another product may suffice. Change to a higher estrogen OC only when necessary as this may increase thromboembolic 
nsh Those with a history of oligomenorrhea or secondary amenorrhea or without established regular cycles may be 
anovulatory of amenorrheic after discontinuing. Those with such problems should be so informed and other methods 
encouraged. Post use anovulation, possibly prolonged, may occur in women without previous irregularities. Higher 
eee vermis ena una e adesenec) ton VOA zomiMd VID PAAPU PAMACA, One 
pituitary prolactin-secreting tumors in patients with postpill amenorrhea 
rege Longus ure berg the ratio of ectopic to intrauterine 
Perret pe han roit may be an increased risk of ectopics after discontinuing. 12. 
may decrease quantity and quality of milk. A small fraction of OC steroids appears in milk. Effects if anyon 
the cid are — M feasible defer OCs until after weaning. 13, Infertility may occur in women discontinuing OCs, 
which appears independent of duration of use While impairment dimmshes with time, there is still an appreciable 
difference in nulliparous but not parous women after 30 months. difference is negligible after 42 months 


Precautions —Conduct complete history and physical prior to OC use and annually thereafter Include breasts, abdomen 
and pelvis. with BP pap and lab tests. Pre-existing uterine levomyomata may enlarge Mental depression may occur, with 
positive history observe carefully and discontinue if serious recurrence. Fluid retention may occur, prescribe cautiously 
and monitor carefully in convulsive disorders, migraine, asthma, or cardiac, hepatic or rena! dysfunction. History of 
jaundice in pregnancy increases risk of recurrence on OCs, observe carefully and discontinue if jaundice occurs. Steroids 
may be poorly metabolized in liver dysfunction and should be given cautiously. Iryptophan metabolism may be disturbed 
and result in prridoxine deticiency megaloblastic anemia has been reported Serum folate may be depressed and may be 
exacerbated ir post-OC pregnancy Advise pathologist of OC use when submitting specimens. Endocrine and liver function 
tests may be altered; repeat abrormal tests after stopping for 2 months, These have been observed: increased BSP 
retention and other abnormalities in liver function tests; increased prothrombin and coagulation factors VII, Vill, IX. X. 
decreased antithrombin IIl. increased platelet aggregability, increased thyroid-binding globulin leading to increased 
circulating total thyroid hormone (PBI, T*), decreased T^ uptake, unaltered free T*. decreased pregnanediol excretion; 
reduced metyrapone response: increased blood transcortin, corticosteroid, triglyceride, phospholipid, reduced serum 
folate. impawed glucose tolerance, altered plasma trace minerals. Influence of prolonged OC use on pituitary, ovarian, 
adrenal, hepatic, of uterine function, or on immune response is not established. OCs may mask onset of climacteric. 
Jor patients —see patient labeling. Drug inter: — rane i Sana inca 
occu! with sfampicin, isoniazid, —— neomycin, peni 
barbiturates phenytoin, primidone, phenylbutazone, analgesics, tranquilizers, antimigraines. OCs may 
effectiveness of drugs poss 5 oral anticoagulants, anticonvulsants, tricyche antidepressants qs dnd 
vitamins, hepoglycemics 
Adversa reactions —lncreesed risk of tbe following serious adverse reactions has been associated with OCs 
myocardial infarction and coronary thrombosis; cerebral 
hemorrhage. hypertension. gallbladder dose bition idast aok ond UN Hec tsleta RM 
—— ; congenital abnormalities. There is evidence of association between the followng 
Sakat sed Ox Caiit suvtradiey Hodis tore nat bout dane: miseeric vut, Budd- CH Siama, 
neuro-ocular lesions, eg., retinal thrombosis and optic neuritis. The following have been reported with OCs and are 
beleved drug related. nausea, vomiting, gastrointestinal symptoms, breakthrough bleeding, spotting, change in 
menstrua: flow, dysmenorrhea, amenorrhea during and after use, infertility post-OC, edema, chloasma or melasma, which 
may persist post-OC, breast changes (tenderness, enlargement, secretion), weight changes, change in cervical erosion 
and secretion, endocervical hyperplasia, lactation decrease, cholestatic jaundice, migraine, enlarged uterine 
lesomyormata, allergic rash, mental depression, reduced carbohydrate tolerance, vaginal candidiasis, change in corneal 
pase ers eh intolerance to contact lenses. The following have been reported and association has not been 
confirmed or refuted premenstrual-hke syndrome, cataracts, libido changes, chorea, appetite changes, cystitis-like 
syndrome, headache, paresthesia. nervousness, dizziness, auditory disturbances. rhinitis, fatigue, backache, hirsutism. 
scalp hair loss, erythema multiforme or nodosum, hemorrhagic eruption, itching, vaginitis, porphyria, impaired renal 
function, anemia, pancreatitis, hepatitis, colitis, gingivitis, lupus erythematosus, rheumatoid arthritis, pituitary tumors 
(eg, adenoma) with amenorrhea and/or galactorrhea after use, endometrial, cervical and breast carcinoma. 


Acute overdosage — Serious ill effects have not been reported after large acute doses of OCs in young children, but 
nausea and withdrawal bleeding might occur. 


Important note — Complete prescribing information should be consulted prior to use and is available on request. 
Searle & Co. 


SEAR: San Juan, Puerto Rico 00936 


BA3-R3 
Address medical inquiries to: 
G. D. Searle & Co., Medical Communications Dept., Box 5110, Chicago, Illinois 60680 
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When she. 
- cant manage, 
you Can. 


The sweats. The hot flushes. The distress and dosage. Check for contraindications and 
discomfort of atrophic vaginitis. The possibility possible complications. Follow-up. You 

of osteoporosis* The menopause. know when therapy should begin, and when 
For many women, it's a time of confusion and it deserves to end. 

frustration. Counseling can help her overcome Most of all. you know your patient —and when 
these feelings. But counseling can't stop she needs the effective relief you can give her 
vasomotor and vaginal symptoms, or retard with PREMARIN. 


bone loss*..thetrue signs of estrogen deficiency. When it comes to managing the estrogen- 
And that's where she needs you most. deficiency symptoms of the menopause, 


You're an expert at estrogen replacement. you've got what it takes. 
You know why it should be used. When it's best — Eton t mes 
avoided. How to cycle therapy. Determine HIN iinionons TT 
Prescribed with care 
by physicians who care. 
PREMARIN 
BRAND OF 


CONJUGATED ESTROGENS 
TABLETS, U.S.P 


0.3 mg/0.625 mg/1.25 mg/2.5 mg : 


Please see following page for brief summary of prescribing information 
























| caaser These studies are further supported by the finding that incidence tates of 
| endometrial cancer have increased sharply since 1969 in eight different areas of the 


~ @iralion of treatment! and on estrogen dose.” In view of these findings, when estrogens 


- reassessed on at least a, 


= or less hazardous than “synthetic” estr 


|... The use of female sex normgnes. both estr 


.| Furthermore. a high percentage of such ex 


| controlied studies that progestogens are effective for these uses. If PREMARIN i5 used: 


-. DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U S.P) for oral administration 
‘contains a mixture of estrogens, obtained exclusively from natural sources, blendec to 


; —— equilenin, and 17a-dihydroequilenin as salts of their sulfate esters 
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, of PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED» 


c 
d WARNINGS: At the present time there is no satisfactory evidence that estrogens given +9 


. with a strong family history of breast cancer ot who have breast nodules, tibrocystic disease, 


| 1, ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 


ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increased risk of endome- 
trial cancer in postmenopausal women exposed to exogenous estrogens for more thar 
one year '-? This risk was independent of the other known risk factors for endometria 








United State? with population-based cancer reporting systems, an ipcrease which may 
‘be related to the rapidly expanding use of estrogens dugng the last decade ' The three 
case control studies reported that the risk of endometrial cancer in estrogen users was 
about 4.5 to 139 times greater than in nonusers. The risk appears to depend on bott 


„are used for the treatment of menopausal symptoms, the lowest dose that will contro 
‘symptoms should be utilized and metiication should be discontinued as soon as 
‘possible. When prolonged treatment is medically indicated, the patient should be 
(d iannual basis to determine the need for continued therapy. 
Although the evidence must be considered preliminary, one study suggests that cyclic 
administration of low doses of estrogen may carry less risk than continuous administra 
tion;? it therefore appears prudent to utilize such a regimen Close clinica! surveillance o' 


all women taking estrogens is important In all cases of undiagnosed persistent o 
Tecurnng abnormal vaginal bleeding, adequate diagnostic measures should be under 
taken to rule out malignancy There is no evidence at present that "natural estrogens are 
ns at equiestrogenic doses 

ING PREGNANCY. 

s and progestagens, during early 
pregnancy may seriously damage the offspring. Ithas been shown that temales exposec 
in utero to diethylstilbesttol, a non-steroidal estrogen, have an increased risk o' 
developing in later life a form of vaginal or cervical cancer that is ordinarily extremely. 
tareis This nsk has been estimated as not greater than 4 per 1000 exposures” 
women (from 30 jp 9C percent) have 
been found to have vaginal adenosis.*-'* epithelial changes of the vagina and cervix 
Although these changes are histologically benign, it is not known whether they are 
precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several reports 
‘Suggest an association between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb reduction 
defects '":'* One case contro! study'* estimated a 47-fold increased nisk of lent 
"teduction delects in infants exposed in utero to sex hormones (oral contrac tives. 
‘hormone withdrawal tests for pregnancy. or attempted treatment for threate! abor- 
tion) Some of these exposures were very short and involved only a tew daysot treatment 
The data that the risk of limb reduction defects in exposed fetuses is somewhat 













‘2 ESTROGENS SHOULD NOT BE USED 










~ |. less than 1 per 1000. In the past, female sex hormones have been used during pregnancy 


„in an attempt to treat threatened or habitual abortion There is considerable evidence 
that estrogens are ineffective for these indications, and there is no evidence from well 


„duning pregnancy, or if the patient becomes pregnant while taking this drug, she should 
be apprised of the potential risks to the fetus, and the advisability of pregnancy 
continuation 























epresent the average composition of material derived from pregnant mares urine Itcontams 
rone. equilin, and 17a-dihydroequilin. together with smaller amounts of 17«-estradwl, 





INDICATIONS: Based on a review ot PREMARIN Tablets by the National Academy of 
Sciences — National Research Council and/or other information, FDA has classified the 
indications for use as follows 

Effective: 


1 Moderate to severe vasomotor symptoms associated with the menopause (There is 
no evidence that estrogens are effective for nervous symptoms or depression without 
associated vasomotor symptoms, and they should not be used to treat such conditions F 

2 Atrophic vaginitis. 

. 8 Kraurosis vulvae 
...4 Female hypogonadism. 

5 Female castration 

B Primaty ovarian failure 
.. 7 Breast cancer (tor palliation only) in appropriately selected women and men withe 

metastatic disease 

B Prostatic carcinoma — palliative therapy of advanced disease. 

9 Postpartum breast engorgement — Although estrogens have been widely used for 
the prevention of postpartum breast engor t. controlled studies have demon- 
‘strated that the incidence of significant painful engorgement in patients not receiving 
‘such hormonal therapy is low and usually responsive to appropriate analgesic or other 
Supportive therapy Consequently, the benefit to be derived trom estrogen therapy for this 
indication must be carefully weighed agains! the potential increased risk of puerperal 
thromboembolism associated with the use of large doses of estr s.t? 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING- 




















WARNING) 

“Probably” effective: For estrogen deficiency-induced osteoporosis, and only wher» 
used in conjunction with other important therapeutic measures such as diet, calcium. 
(C e tdt and general health-promoting measures. Final classification of this. 
indication requites further investigation 

















(TIONS: Estrogens should not be used in women (or men) with any of tse 


CONTRAINDICA) 
following conditions: 1 Known or suspected cancer of the breast except in appropratety 


patients being treated for metastatic disease. 2 Known or suspected estrogen- 
t neoplasia 3 Known or suspected pregnancy (See Boxed Warning) 4 Ui- 


diagnosed abnormal genita! bleeding 5. Active thrombophlebitis or thromboembolic disc'- 
.. ders. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders asse- 


ciated with previous estrogen use (except when used in treatment of breast or prostatic 
mal y! 


a plea req women increase the risk of cancer of the breast,'' although a recent stucy 
jas raised this possibility '* There is a need for caution in prescribing estrogens for women 





or abnotmal mammograms. A recent study has reported a 2- to 3-fold increase in the nsx af 
Surgically confirmed gallbladder disease in women receiving postmenopausal estrogens ^ 
Adverse etlects of oral contraceptives may be expected at the larger doses of estrogen 
used to treat prostatic or breast cancer or postpartum breast engorgement, it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens for prostate 
cancer and women for postpartum breast engorgement.'"-?? Users of oral contraceptives 
have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
and myocardial infarction 77-7? Cases of retinal thrombosis, mesenteric thrombosis, and optc 
neuritis have been reported in oral contraceptive users.?".?? An increased risk of postsurge"y 
thromboembolic, complications has also been reported in users of oral contraceptives ^?.'*4f 
feasible, estrogen should be discontinued at least 4 weeks before surgery of the tyme 
associated with an increased tisk of thromboembolism, of during periods of prolonged 
immobilization Estrogens should not be used in persons with active thrombophiebits, 
thromboembolic disorders, or in persons with a history of such disorders in association wiih 
estrogen use They should be used with caution in patients with cerebral vascular or coronary 






clear risk. » 






e. w s "M C Lisa ET 


Benign hepatic adenomas should be considered in estrogen users having abdominal gain" - 
and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has been 
teported in women taking estrogen-containing oral contraceptives ^ Increased blood 
pressure may occur with use of estrogens in the menopause?" and blood pressure should be 
monitored with estrogen use. A worsening of glucose tolerance has been ved in patients 
on estrogen-containing oral contraceptives. For this reason, diabetic patients should be 
carefully observed, Estrogens may lead to severe hypercalcemia in patients with breast 
cancer and bone metastases. 
PRECAUTIONS: Physical examination and a complete medical and family nistory should be 
taken prior to the initiation of ary estrogen therapy with special reference to blood pressure, 
breasts, abdomen. and pelvic organs, and shoud include a Papanicolau smear As a general 
tule, estrogen should not be prescribed for longer than one year without another physscal 
examination being pertormec. Conditions influenced by fluid retention such as asthrgg. 
epilepsy. migraine, and cardiac or renal dysfunction, require careful observation. Certain 
patients may develop manifestations of excessive estrogenic stimulation, such as abnormal 
or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be associated 
with an increased incidence of mental dep'ession ??* Patients with a history of depression 
should be carefully observed. Preexisting uterine ——— may increase in size duting 
estrogen use The pera should be advised o! estrogen therapy when relevant 
specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be . 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with hypercalcemia, ot in young patients in whom bone growth is not 
complete 

The following changes may be expected with larger doses ol estrogen TRÀ 

a Increased sultobromophthalein retention 

b Increased prothrombin and factors VII, VIII, IX, and X decreased antithrombin 3. x 
increased norepinephrine-induced platelet regability £ 

c. Increased thyroid pen globulin (TBG) leading to increased circulating total thyroid 
hormone. as measured by PBI, T4 by column, or T4 by radioimmunoassay Free T3 resin 
uptake is decreased, reflecting the elevated TBG: free T concentration is unaltered 

d Impaired glucose tolerance 

e Decreased pregnanediol excretion 

£ Reduced response to metyrapone tes! 

g. Reduced serum folate concentration 

h. Increased serum triglyceride and phospholipid concentration 
As a general principle, the administration of any drug to nursing mothers should be done only 
when clearly necessary since many drugs are excreted in human milk 
ADVERSE : The following have been reported with estrogenic therapy, in- 
cluding oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow 
dysmenorrhea. premenstrual- ike syndrome, amenorrhea during and atter treatment, im- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and in 
degree of cervical secretion; cystitis-like syndrome, tenderness, enlargement, secretion (ot 
breasts). nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice, chloasma or 
melasma which may persist wnen drug is discontinued. erythema multiforme, erythema 
nodosum. hemorrhagic eruption, loss of scalp hair. hirsutism, steepening of corneal curva- 
ture; intolerance to contact lenses: headache, migraine, dizziness. mental depression. 
chorea. increase or decrease in weight, reduced carbohydrate tolerance. aggravation ot 
porphyria: edema; changes in libido 
ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in females 
DOSAGE AND ADMINI : 1. Given cyclically for short term use only For treatment 
of moderate to severe vasomotor symptoms, atrophic vaginitis. or kraurosis vulvae asso- 
crated with the menopause (0.3 to 1.25 mg or more daily). 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible 

Administration should be cyclic (eg. three weeks on and one week off) 

Attempts to discontinue or taper medication should be made at three to six month intervals. 

2. Given cyclically; Female hypogonadism. Female castration. Primary ovarian failure 
Osteoporosis. $ 

Female hypogonadism—2.5to 7.5 mg daily, in divided doses tor 20 days, tollowed by a rest 
period of 10 days’ duration If bleeding does not occur by the end of this period, the same 
dosage schedule is repeated The number of courses of estrogen therapy necessary to 
produce bleeding may vary — on the responsiveness of the endometrium 

It bleeding occurs before the end of the 10 day period. begin a 20 day estr “progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U SP), 25 to 7.5 mg daily in 
divided doses. for 20 days. During the last five days of estrogen therapy, give an oral progestin 

If bleeding occurs before this regimen is concluded, therapy is discontinued and may be 
resumed on the fifth day of bleeding 

Female castration and primary ovanan failure — 1.25 mg daily, cyclically. Adjust upward or 
downward according to response of the patient, For maintenance. adjust dosage to lowest 
level that will provide effective control 

Osteoporosis (to retard progression) —1 25 mg daily, cyclically 

3. Given for a few days: Prevention of postpartum breast engorgement —3 75 mg every four 
hours for five doses, or 1 25 mg every four hours for five days 

b; Given chronically: Inoperable progressing prostatic cancer—1 25 to 2 5 mg three times 
daily. 

Inoperable progressing breast cancer in appropriately selected men and postmenopausal 
women — 10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 

appropriate measures taken to rule out malignancy in the event of persistent or recurring 
abnormal va —— 
HOW : PREMARIN —— Estrogens Tablets, U.S P) No. 865—Each purple 
tablet contains 2.5 mg in bottles of 100 and 1.000. No 866—Each yellow tablet contains 
125 mginbottleso! 100 and 1,000 Also unit dose package of 100 No. 867 — Each red tablet 
contains 0625 mg in bottles of 100 and 1,000 Also in unit dose package of 100. No. 
868 — Each green tablet contains 0.3 mg in bottles of 100 and 1000 
PHYSICIAN REFERENCES: | Ziel HK, ef al N Fogl J. Med. 293 1167-1170, 1975 
2. Smith. D.C., et al: N. Engl. J. Med. 2931164-1167, 1975. . Mack, TM. et al. N Engl. J. Med 
204.1262-1267. 1976. 4 Weiss NS. ef al: N. Engl. J Med. 2941259-1262. 1976. 5 Herbst. 
AL. et al N. Engl J. Med. 284:878-881, 1971 6. Greenwald. P. et al. N, Engl. J. Med 
285.390.392. 1971. 7. Lanier, A. et al: Mayo Clin. Proc. 48:793-799, 1973. 8. Herbst. A, et al- 
Obstet Gynecol. 40 287-298, 1972. 9 Herbst. A. et al: Am J, Obstet Gynecol. 118:607-615. 
1974. 10 Herbst, A. et al: N. Engl J. Med. 292334-339. 1975. 11 Statl, A, et al: Obstet 
oan 43118-128, 1974. 12 Sherman, Al, et al: Obstet, Gynecol. 44531-545, 1974 
13 Gal |. etal: Nature 216.83. 1967. 14. Levy EP. etal Lancet 1611. 1973. 15. Nora, J., et al 
Lancet 1941-942, 1973. 16 Janench, DT. ef al N -€ J. Med. 297697-700. 1974 
17. Boston Collaborative Drug Surveillance Program N. Engl. J. Med 29015-19, 1974 
18 Hoover, R, et al: N. Engl J. Med. 295:401-405. 1976. 19 Daniel, D. G.. er al: Lancet 
2287-289. 1967. 20. The Veterans Administration Cooperative Urological Research Group 
+ Urol. 98.516.522. 1967. 21. Bailar, JC.: Lancet 2560. 1967. 22. Blackard. C. et al: Cancer 
26 249-256, 1970. 23 Royal College o! General Practitioners: JR. Coll Gen. Pract 
13267-279, 1967, 23a. Royal — ot Genera! Practitioners: Oral Contraceptives and 
Health. New York, Pitman Corp. 1974. 24. Inman, WH W. et al. Br Med. J. 2193-199, 196i 
25 Vessey, MP, etal: Bt Med J. 2651-657, 1969. 26 Sartwell, PE, et al: Am. J. Epidemi 
90 365.380. 1969 27. Collaborative Group for the Study of Stroke in Young Women N. Engl. J. , 
Med 288.871.878, 1973 2B Collaborative Gr tor the Study of Stroke in Young Women: 
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New! ARTIFICIAL INSEMINATION WITH HUSBAND SPERM by 
Wilfred J. Finegold, Pittsburgh, Pennsylvania. '80, 112 pp., $14.75 


. New! -~ FOLLOW-UP OF THE HIGH RISK NEWBORN—A PRAC- 
TICAL APPROACH by Elsa J. Sell, Arizona Health Sciences Center, 
Tucson. Foreword by T. Berry Brazelton. (20 Contributors) '80, 360 pp., 43 il., 
13 tables, $29.75 
FEMALE URINARY STRESS INCONTINENCE edited by Edward B. 
Cantor, Cedars-Sinai Medical Center, Los Angeles. Foreword by C. Paul 
Hodgkinson. (16 Contributors) '79, 360 pp., 175 iL, 19 tables, $30.25 


HUMAN NUTRITION: Its Physiological, Medical and Social Aspects. A 
Series of Eighty-two Egsays (3rd Ptg.) by Jean Mayer, Harvard Univ., Boston. 
1'79, 740 pp., 5 il., $23.75 


- HANDBOOK OF MENTAL RETARDATION SYNDROMES (3rd Ed., 2nd 
Ptg.) by Charles H. Carter, Sunland Center, Orlando, Florida. 79, 432 pp., 
122 il., 5 tables, $26.25 


BIOKINETICS AND BIODYNAMICS OF HUMAN DIFFERENTIATION: 
Principles and Applications by E. Blechschmidt, Univ. of Gottingen, Got- 
tingen, West Germany, and R. F. Gasser, Louisiana State Univ., New Or- 
leans. '78, 304 pp., 167 il., $31.00 


DECISION MAKING AND THE DEFECTIVE NEWBORN edited by 
Chester A. Swinyard, Stanford Univ. School of Medicine, Palo Alto, Cali- 
fornia. Foreword by Robert E. Cooke. (49 Participants and Gontributors) 78, 
672 pp., 19 il., 29 tables, $32.75 


MAJOR MEDICINAL PLANTS: Botany, Culture and Uses by Julia F. 
Morton, Univ. of Miami, Coral Gables, Florida. Forewords by Norman R. 
Farnsworth and Maynard W. Quimby. 78, 448 pp. (6 3/4 x 9 3/4), 109 il. (17 
in color), 2 tables, $62.75 


XERORADIOGRAPHY: Breast Calcifications by John N. Wolfe, Hutzel 
Hospital, Detroit. '77, 184 pp. (8 1/2 x 11), 284 il., 3 tables, $29.50 


XERORADIOGRAPHY: > Uncalcified Breast Masses by John N. Wolfe, 
Hutzel Hospital, Detroit. '77, 208 pp. (8 1/2 x 11), 307 îl., $36.75 


LOCAL ANESTHETICS (2nd Ed.) by Rudolph H. de Jong, Univ. of Illinois 
College of Medicine, Chicago. '77, 364 pp. (6 3/4 x 9 3/4), 72 il., 27 tables, 
$41.25 


ARTIFICIAL INSEMINATION (2nd Ed.) by Wilfred J. Finegold, Pitts- 
burgh, Pennsylvania. Foreword by Alan F. Guttmacher, 76, 156 pp., $16.00 


THE MAMMALIAN FETUS: Comparative Biology and Methodology edited 
by E. S. E. Hafez, Wayne State Univ., Detroit. (31 Contributors) '76, 368 pp., 
98 il., 43 tables, $37.75 


THE PHYSIOLOGY OF THE NEWBORN INFANT (4th Ed.) edited by 
Clement A. Smith, Harvard Medical School, Boston, and Nicholas M. Nelson, 
Hershey Medical Center, Hershey, Pennsylvania. (9 Contributors) '76, 784 pp. 
(6 3/4 x 9 3/4), 260 iL, 122 tables, $68.50 


THE TEENAGE PREGNANT GIRL edited by Jack Zackler and Wayne 
Brandstadt, both of Chicago Board of Health, Chicago. (1? Contributors) '75, 
336 pp.. 10 il., 42 tables, $17.50 
. 
ON THE PSYCHOLOGY OF WOMEN: A Survey of Empirical Studies (4th 
` Pig.) by Julia A. Sherman, Madison, Wisconsin. 75, 320 pp., cloth-$15.50, 
paper-$9.75 
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COLPOSCOPY 


A Scientific and Practical 
Approach to the Cervix 
and Vagina in 
Health and Disease 


Second Edition 


By Malcolm Coppleson, King George 
V Memorial Hospital, Sydney, Australia; 
Ellis Pixley, King Edward Memoriad 
Hospital, Perth, Australia; and Bevan 
Reid, Univ. of Sydney, Sydney, Australia. 
(5 Contributors) This text, rewritten and 
updated for this Second Edition, con- 
tinues to offer the gynecologist and obste- 
trician an unsurpassed account of all 
aspects of the practice of colposcopy. 
Scores of new illustrations and photo- 
graphs have been added to the already 
profusely illustrated pages of this book. 


Emphases of the text remain on colpos- 
copic morphology, histology, instrumen- 
tation and nomenclature. Special 
attention is directed to the transformation 
zone and to the vaginal epithelium as the 
seat of diethylstilbestrol (DES) lesions. 
The authors have used a unique and ex- 
tensive series of colpophotographs of 
cases ranging from fetal to postmeno- 
pausal ages to establish the life history of 
the transformation zone. 


Correlations of colposcopy and histology 
— both practical and academic — are 
made throughout the book, and the sec- 
tion on colposcopic morphology has been 
amplified to constitute a thorough atlas. 
The entire range of colposcopic appear- 
ances of the original epithelia, typical 
and atypical transformation zones, overt 
cancer, infections, condylomata, and mis- 
cellaneous conditions are examined. 


The authors also provide detailed discus- 
sions on the use of colposcopy for the 
location of lesions in the presence of an 
abnormal smear report; for the evaluation 
of the cervical canal; and for the selecuon 
of type, site and size of biopsy in the diag- 
nosis of cervical intraepithelial neoplasia 
(CIN). Special reference is made to con- 
servative measures in the treatment of 
CIN and microinvasive cancer. 

The Colposcopist stated in a review of this 
book, "It is hoped that the publishers 
will prevail on the authors to publish 
many more editions of this text so that 
colposcopists to come will have the ben- 
efit of their overview of cervical disease" 
and their keen insight to the newer devel- 
opments in the field.” '78, 5/2 pp. (6 3/4 
x 9 3/4), 306 il. (1 in color), 11 tables, 
$40.25 . 
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SPOT-RESISTANT 
ORAL CONTRAC 
IS HERE! . 


Its LO/OVRAL 30. And here's how it 
holds spotting and breakthrough 
bleeding to. a minimum: Hormone 
balance right from the start...and 
throughout the cycle. Hormone bal- 
ance made possible with a very low 
dose oral contraceptive because of 
the supportive progestational activity 
of norgestrel, Wyeth's exclusive 
progestogen. 





Regular withdrawal bleeding, too 
despite its low dose. In clinical trials 
amenorrhea—defined as absence of 
bleeding in the 7 pill-free days—was 
reported in only 2.1% of total cycles. 
And when defined as absence of 
bleeding for 60 days or more (as it 
often is), the incidence was only 0.2%.* 


And comfort for most patients* 
thanks to the same balance that 
helps prevent spotting and break- 
through bieeding. In the clinical trials, 
most patients stayed free of com- 
mon side effects such as nausea 
(0.6% of cycles), vomiting (0.1%), 
depression (0.5%) and acne (0.9%). 


Laboratories 
Priadeiorma Pa 19101 


Copyright ©1980; Wyeth Laboratories. AIl rights reserved 





Biopsy of intact endometrium in sta 
ble, progestogen suppressed state 
Small, tubular gland in loose stroma 
without hemorrhage, fragmentation 
or debris characteristic of desqua- 
mating endometrium 


mea Even in the first cycle, the effective 
Bi action of LO/OVRAL on the endo- 
metrium, such as you see here, 
provides the resistance against 
spotting and breakthrough bleed- 
ing you hope to achieve 


TOLOGICALLY... 
"AND CLINICALLY 


4.995 SPOTTING — ook, 


Total Cycles- 


2.9% BREAKTHROUGH BLEEDING fend 


Total Cycles—2.9 
0% 100% 


A near-spotless record— 
in clinical trials*involving 29,489 cycles* 
*Serious as well as minor adverse reactions have been reported following the use of all 


oral contraceptives. Contraindications, Warnings, Precautions, Adverse Reactions, etc., in 
the accompanying In Brief should be carefully considered 


Se@full prescribing information 


LOOVRAE 


each tablet contains 0.3 mg norgestrel with 0.03 mg ethinyl estradiol, Wyeth 


„With a near-spotless record! 


See important information on following page 





mower. « 
Usage—LO/OVRAL® is indicated for the prevention 
of Tt ones 


asa of coi 
eg eher 
inde ge epo ine 1. Thrombophlebitis or 
disorders. 2. A past history of deep-vein 
itis or thromboembolic disorders. 
— 


genita! bleeding. 7. Known 
or regnancy (see Warning No. 5) 8. — or 
malignant tumor which developed durin 
M EO OMAY extagurcomaring P . 
Warnings 


[ of serious 
enna te sac toe ot rrp. Ti 
nd is quite n reed id 
"d yn who uke oral contraceptives shoud e 


not 
contraceptives is associated with increased risk 
is conditions, including thromboembolism, 
ue ee infarction, hepatic adenoma, — 
lension. Practitioners prescribing oral 
ves should be familiar with the following nme 





1. Thromboembolic Disorders and Other Vascular Problems— An 
increased risk of thromboembolic 
with use of OC's is well est Three principal studies in 
Great Britaig and 3 in the U.S. have demonstrated increased risk 
of fatal and nonfatal venous thromboembolism and stroke, both 
rae 61 and thrombotic. These studies estimate that users of 
OC's are 4 to 11 Me * oy than nonusers to develop these 


diseases 
CEREBROVASCULAR ‘AR DISORDERS —In à collaborative American 
of cerebrovascular disorders in women with and without 
isposing causes. it was estimated that the risk of hemorrhagic 
Stroke was 2.0 times greater in users than nonusers and the risk of 
—— stroke was 4 to 9.5 times greater in users than in 


MYOCARDIAL INFARCTION (MI)—An increased risk of MI 
associated with use of OC's has been reported, confirming a 

iously — association. These studies, conducted in the 
UK. found , that the greater the number of underlying 
risk factors for coronary artery disease (cigarette smo 
hypertension, hypercholesterolemia, obesity, diabetes, history of 
pre-eclamptic —— the dud the risk of developi 

t was an OC user or 


likely to have a fatal MI as nonusers who do not 
smoke. OC users who are also smokers have about a 5-fold 
increased risk of fatal MI compared to users who do not smoke, but 
Fors eif dedere pe cet hen ar KO 
not smoke. Furthermore, amount of is also an important 
factor. In determining importance of these relative risks, however, 
baseline rates for various age groups must be * serious 
consideration. Importance of other predisposing conditions 
mentioned above in determining relative and absolute risks has not 
as — py quantified; —— M same synergistic action 

to 


coronary 

's. Preparations containing 

Eae mane Ep EY 
imboembolism than ei 


thro those containing 50-80 mcg t analysis 
ime Ar m hero maket of estrogen may not be the sole 
This has been confirmed in the U.S. 
ESTIMATE OF EXCESS | WO ALITY FROM CIRCULATORY 
DISEASES—A large prospective carried out in the UK 
estimated the mo rate per 100,000 women per year trom 
diseases of the circulatory system for users and nonusers s 


ages 15-34— 5/100,000. 
140/100,000), risk being 


death 
of risk of death for — tr nd nude combi 
., thromboembolic and thrombotic 


Secus M ated Xd. The st ; concluded that mortality 
control is low and below that 


earl 
thrombotic disorders (e.9.. thrombophlebitis, pulmona: 
cerebrovascular insufficiency, coronary occlusion, reti 


or be suspected, the should be discontinued immediately. 
he to 6-fold increased risk of pessamens thromboembolic 


complications has been reported in OC users 
If feasible, OC's should be discontinued at least 4 weeks betore 
surgery of a type associated with increased risk of thromboembo- 
lism or NEN immobilization 


path Ocular Lesions— There have been reports of neuro-ocular lesions 


Such as optic neuritis or retinal thrombosis associated with use of 
OC's. Discontinue OC's if tnere is unexplained, sudden or gradual. 
partial or complete loss of vision; onset of proptosis or diplopia; 
papilledema; or retinal-vascular lesions, and institute appropriate 
diagnostic and therapeutic measures 
3. Carcinoma— Long-term continuous administration of either 
"À or —* esti in certain animal species increases 
thet breast, cervix, vagina, and liver 
progestogens, — currently contained in OC's. 


thrombotic disease associated 


embolism, 
thrombosis, and — thrombosis). Should any of these occur 


of mammary nodules, benign 


precursor 
develop abnormalities of the ui —* tract. Although Smr. 
data are not available with use 

presumed they would not induce similar ch. 
risk of congenital anomalies. including heart 
defects, has been 
OC's, in pregnancy 
increase in risk of limb-reduction defects in infants exposed in 
utero to sex hormones (OC's, hormonal withdrawal tests for 


ma y be maso Vf 19 evelon sleveron 0f blood 


amu magnam. m TT ITUHTIITS, YVES SONES (Tav 
— of endometrial carcinoma associated with 
— us estrogen in postmenopausal women 
ne ion pora on the Id 21 sous seme’ by 
cans to a registry of cases of adenocarcinoma of the 
MUR in women under 40 on OC's. Of cases found in 
women without predisposing risk factors (e.g.. irregular bleeding 
at the time OC's were first given, polycystic ovaries), nearly ail 
occurred in women who had used a sequential OC. These are 
no longer marketed. No evidence has been reported suggesting 
increased risk of endometrial cancer in users of conventional 
combination or progestogen-only OC's. Several studies have found 
no increase in breast cancer in women taking OC's or estrogens 
One study, however, while also noting no overall increased risk of 
breast cancer in women on OC's, found an excess risk in subgroups 
of OC users with documented benign breast disease. Red 
occurrence of benign breast tumors in users of OC's has been well 
documented. In summary, there is at present no confirmed evidence 
from human studies of increased risk of cancer associated with 
OC's. Close clinical surveillance of all women on OC's is, 
nevertheless, essential. In all cases of undiagnosed persistent or re- 
Current abnormal vagina! bleeding, appropriate —— measures 
should be taken to rule out malignancy h a strong family 
history of breast cancer or with —* nodules, tibrocystic disease. 
or abnormal —— should be monitored with particular care 
if they elect to use 
4. Hepatic Tumors— Benign hepatic adenomas have been found 
n —— - use of OC's. One stu — " de 
i rmona — were associa! igher ri 
be h benign, hepatic adenomas 
— —— intra-abdominal 


may rupture and may pues A 
This has led in short-term as well as 


hemorrhage 


long-term users. Two — sh risk with duration of use of 
OC's, the risk being much greater after 4 or more 
While hepatic —— fare, it should be con: 
women 
mas or e. * few cases o! 
been reported in women on OC's. Relationship of these drugs 
to this type of malignancy is not known 

5. Use in or ! ately 
in Offspring, and poe dar in Female Offspring— 
female sex hormones— both estrogenic and p 
—— early pregnancy may seriously 


tos use 

in 

ing abdominal m and tenderness, abdominal 
hepatocellular carcinoma have 


Preceding Pregnancy. Birth Detects 
Use ot 


the 
ring. It has been shown that females exposed in utero to 


di istilbestro!, a nonsteroidal estrogen, have increased risk 
of developing in later lite a form of vaginal or cervical cancer 
— extremely rai 


rare. This risk has been estimated to be of 


the order of 1 in 1.000 exposures or less. Although there is no 


evidence now that OC's further enhance risk of developing this 
type of malig 
particular care if ti 
of such e; 

the vagina and cervix. Although these changes are 
tl cy 


, Such patients should be monitored with 
elect to use OC's. Furthermore, 30 to 90% 
sed women have been found to have epithelial 


benign. itis not known whether this condition is a 
o vnnd malignancy. Male children so exposed may 


other estrogens. it cannot be 

es. An increased 
ects and limb 
ted with use of sex hormones, including 

ne case-control study estimated a 4 7-told 


regnancy, or attempted treatment for threatened abortion) 
me e 


xposures involved only a few days. Data suggest that 


risk of limb-reduction defects in exposed fetuses is somewhat 
less than 1 in 1,000 live births. In the past. female sex 
hormones have been used during pi 
treat threatened or habitual abortion 
evidence that est 
and there is no ev 
progestoi 
and po: 
abortuses from women who become pregnant soon alter 
ceasing OC's. Embryos with these anomalies are virtually always 
aborted spontaneously. Whether there is an 
spontaneous abortion of pregnancies concer 
stopping OC s is unknown. It is recommended that, for any 
patient who has missed 2 consecutive 
Should be ruled out betore continuing 
not adhered to the prescribed schedule, the possibility of 


nancy in an attempt to 
ere is considerable 
s are ineffective for these indications, 
nce from well-controlled studies that 
s are effective. There is some evidence that triploidy 
ly other types of polyploidy are increased among 


rali increase in 
soon atter 


rods, pregnancy 
's. If the patient has 


nancy should be considered at time of first missed period, 


nd rt further use of OC's — be withheld unti! pregnancy has 
been ruled out. If preg 
apprised of the potential. fi 
continuation of the pregnancy should be discussed It is also 
recommended that women who discontinue OC's with intent of 


is confirmed, the patient should be 
1o the fetus, and advisability of 


ped of pregnant use an alternate form of contraception for a 
ic Med attempting to conceive. Many clinicians 
inths. although no precise information is 


pi ep on Shieh to base this "The administration of 


combinations to induce withdrawal 


ogen 
rrari roter Should not be used as a test of pregnancy 
6. Gallbladder 


of surgically ‘ 
and estrogens. In one study, increased risk appeared alter 
A angel A eme ler 4 or 5 years use. In one of the 


Disease— Studi 
confirmed gallbladder 


studies, increased risk was apparent between 6 and 


12 months use. 


and Lipid Metabolic Effects— Decrease in 


7. Carbohydrate 

glucose tolerance has been observed in a significant percentage 
of patients on OC's. For this reason, prediabetic and diabetic 
patients should be carefully observed while on OC's. Increase in 
triglycerides and tota! phospholipids has been observed in 
—— on OC's; clinical significance of this finding remains to 


8. Elevated Blood Pressure— Increase in blood pressure has 
been reported in patients on OC's. In some women, 
hypertension may occur within a few months of beginning OC's 
In the 1st year of use, prevalence of women with 
low in users and 
zi of nonusers 


hypertension is 

be no higher than that of a comparable 
alence in users increases, however, with 

d exposure. and in the 5th - of use is 2? to 3 times the 


"aid win deve inthe a is also [P 
with development ol fy ension in O! 
who previously have had hypertension [re pregnancy 


pressure on 
OC's. Hypertension that develops as a result of taking OC's 


usually returns to normal after sconto the drug 
9. Headache—Onset or 
development of headache of a new pattern which is recurrent, 


tion of migraine or 


persistent, or severe, requires discontinuation of OC's and 


evaluation of the cause 


10. Bleeding Irregularities— Breakthrough bleeding, spott 
and — are toras are baquet reasons for patients distontinsing 
OC's. In ng. as in all cases of irregular 


" A 
the vagina, adequate diagnosti 


out pregnancy or mali pathology fus 
time or change to another OF may solve —— qon 


to an OC with a higher estrogen content, while potentially u: 
in minimizing menstrual irregularity, should be done only it 
— r^ this may increase risk of thromboembolic 

en with past history of oligomenorrhea or 
psn te amenorrhea or young women without regular cycles 
may have a tendency to remain anovulatory or to become 
amenorrheic after discontinuing OC's. Women with these pre- 
existing problems should be advised of this possibility and 
encouraged to use other methods. Post-use anovulation, 
possibly My prolonged, may also occur in women without previous 
in 


qi opc Pregnancy— Ectopic as well as intrauterine 

ponant may occur in contraceptive failures 
OC's given in the postpartum period may 
interfere with lactation and decrease quantity and quality Md 
breast milk. Furthermore, a small fraction of the hormones in 
—— has been identified in the milk of mothers on OC's; ree 
j, on the breast-fed child have not been determined 

Hs , defer OC's until infant has been weaned 
Precautions—GENERAL—1. A complete medical and family 
history should be taken prior to initiation of OC's. Pretreatment 
and periodic physical examinations should include special 
reference to blood pressure, breasts, abdomen and pelvic 
organs, including Pap smear and relevant laboratory tests 
M a general rule OC s should not be prescribed tor longer than * 

1 year without another physical examination 
2. Under influence of estrogen-progestogen preparations, 
[yon uterine leiomyomata may increase in size 

Patients with histo! psychic depression should be 
caretully observed the drug discontinued if depression 
recurs to a serious — Patients becoming significantly 
depressed while on OC's should stop OC's and use an alternate 
— to try to determine whether the symptom is drug- 
rel 


4 OC's may cause some degree of fluid retention They should 
be prescribed with caution. and only with careful monitoring, in 
patients with conditions which might be aggravated by fluid 
retention. such as convulsive disorders, migraine syndrome, 
asthma, or cardiac or renal insufficiency. 
5. Patients with a past history es * durin 
an increased risk of recurrence while on OC's. If jaundice 
develops, OC's should be discontinued 
6. Steroid hormones may be aye abolized in patients with 
impaired liver function and should be administered with caution 
7. OC users hare da have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. 
Clinical —— is undetermined 
8. Serum M ON OD M Oe mane 
program woman is predisposed to development of 

deficiency and incidence of folate deficiency coda, wth 
increasing gestation, it is possible that if a woman becomes 
—— shortly after stopping OC's, she may have a greater 
chance of developing folate deficiency and complications 
attributed to this — 
9. The pathologist should be advised of OC therapy when 
relevant specimens are submitted 
10. Certain endocrine- and liver-function tests and blood 
components be affected by estrogen-containing OC s: 
a. Increased sulfobromophthalein retention. b. Increased 
prothrombin and factors VII, Vill, IX, and X, decreased 
antithrombin 3; increased norepinephrine-induced platelet 
aggregability. c. Increased —— ling globulin (TBG) 
—— to increased circulating total hormone, as 
measured by protein-bound iodine (PBI), T4 by column, or 
T4 by radioimmu . Free T3 resin uptake is decreased, 
reflecting the elevated TBG; tree T4 concentration is unaltered 
d Pooran — ‘excretion. e. Reduced response to 


Mmi Patient— See Patient Package Labeling 


tetracycline 
Carcinogen 


— Category X. See raindications, Warnings. 
Metal oben See | Warnings. 


Adverse Reactions — An increased risk of these serious adverse 
reactions has been associated with use of OC's (see Warnings) 
thrombophlebitis, pulmonary embolism, coronary thrombosis, 
cerebral thrombosis, cerebral hemorrhage, hypertension 

Ibladder disease, benign hepatomas, congenital anomalies 

re is evidence of an association between the following 
conditions and use of OC's although additional confirmatory 
studies are needed. mesenteric thrombosis, neuro-ocular 
lesions, e.g., retinal thrombosis and —*2— neuritis 


The following adverse reactions have in patients 
on OC's and are believed to be drug-related. Nausea and/or 
vomiting. usually the most common adverse reactions, occur in 


approximately 10 percent or less of patients during the first 
Other reactions, as a * jeneral rule, are seen much less 
frequently or only occasionally. Gastrointestinal — (such 
as abdominal cramps and bloating). breakthrough bleeding. 
spotting. change in menstrual flow; dysmenorrhea, amenorrhea 
during and after treatment, temporary infertility Mie 
discontinuance of treatment; edema; chloasma or melasma 
which may persist; breast changes. tenderness, enlar 
and secretion, change in weight (increase or decrease); change 
in cervical erosion and cervical secretion; possible diminution in 
lactation when given immediately postpartum. cholestatic 
jaundice; migraine; increase in size of uterine leiomyomata; 
e (allergic), mental depression; reduced tolerance to 
rbohydrates; vaginal candidiasis; change in corneal curvature 

(epe intolerance to contact lenses. 

following adverse reactions have been reported in -" ot 
06's, and the association has been neither confirmed noi 
retuted: premenstrual-like syndrome, cataracts. Changes in 
libido, chorea, changes in appetite, cystitis-like syndrome, 
headache nervousness, dizziness, hirsutism, loss of scalp hair, 
>i ag multitorme, erythema nodosum, hemorrhagic 


tis, 
hous Be ud ‘Sinus ill effects have not been reported 
flowing acute ingestion of large doses of OC's by by young 
children. O may cause nausea, and wil 
bleeding may occur in females 
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Pregnancy complicated by maternal heart disease at 
* the National Maternity Hospital, Dublin, Ireland, 
: 1969 to 1978 


DECLAN SUGRUE, M.B., M.R.C.P., M.R.C.P.I. 
SEAN BLAKE, M.D., M.R.C.P., F.R.C.P.I. 
DERMOT MacDONALD, M.B., M.A.O., F.R.C.O.G. 
Dublin, Ireland 


» Three hundred eighty-seven pregnancies (295 patients) complicated by maternal heart disease, 
managed at the National Maternity Hospital, Dublin, Ireland, during the years 1969 to 1978, were 
reviewed. The incidence was 0.5%. Three hundred twenty-three (83.5%) were of rheumatic origin, 
52 (13.4%) were congenital, and the remaining 12 (3.196) were a miscellaneous group and included 
cases of cor pulmonale and coronary artery disease. There were two maternal deaths—one from 
congenital heart disease and one from postpartum suicide, unrelated to mild rheumatic heart 
disease. The perinatal mortality rate was 3.3%. Five pregnancies (three patients) were complicated 
by surgically uncorrected cyanotic congenital heart disease. One of the maternal deaths and three 
of the perinatal deaths occurred in this group. There were 38 episodes of-cardiac failure (38 
patients) in cases of rheumatic heart disease. The New York Heart Association grading was grade 1 
in 15 (89%) of these before the onset of failure. Prophylactic antibiotics were not used and infective 


A. 


endocarditis did not occur. Therapeutic abortion was not practiced and a conservative approach was 
adopted in obstetric intervention and in all drug therapy. (AM. J. OBSTET. GYNECOL. 139:1, 1981.) 

THE DECLINE in maternal mortality in countries with hemorrhage, infection, and toxemia.'^? In contrast, the 
well-developed maternity services is directly attributa- relative contribution of heart disease to maternal mor- 
ble to the decreased number of deaths resulting from tality remains unchanged and heart disease is the lead- 
ing cause of indirect maternal death in Ireland,! Great 
From the National Maternity Hospital... Britain,” and parts of the United States.! Published es- 
Dr. Sugrue received a grant from the National Maternity timates of the frequency of heart disease in pregnancy 
Hospital Research Fund. vary from 0.996? to 3.7%.® Despite the large collective 
- Received for publication April 8, 1980. experience of this problem, many aspects of manage- 
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Table I. Method of delivery: Comparison of cardiac 
and noncardiac patients at the National Maternity 
Hospital, Dublin, Ireland, 1969 to 1978 









Cardiac patients All mothers 


Method of delivery 


Spontaneous 295 76.2 56,355 75.7 
Forceps > 70 18.1* 6,130 8.2 
Cesarean section 13 3.4 4,448 5.9 
Breech . 2 0.5 172 0.4 
Spontaneous abortion ^ 7 . 1.8 6,775 9.8 





particular aspects of patient management which con- 
trast with those practiced elsewhere. 

Five case réports of pregnancies complicated by ün- 
corrected cydnotic congenital heart disease are in- 
cluded, They highlight the considerable threat of this 
condition to maternal and fetal well-being. 


Methods and material 


Patients were seén regularly by a cardiologist and an 
obstetrician at a combined antenatal-car diology clinic. 
The frequency of patients’ visits to the clinic varied 
from weekly to monthly, depending on the cardiac 
state arid duration of gestation. At each visit, a func- 


tional grading was made according to the criteria of the ` 


New York Heart Association,’ and, in addition, the se- 
verity of the cardiac lesion was assessed on the basis of a 
detailed clinical examination. Prognostic and thera- 
peutic decisions were based on both criteria, but pre- 
dominantly on objective signs, as these were found to 
be more informative. Patients were advised on the im- 
portance of adequate rest, of taking iron and folic acid 
supplements, and of not smoking. Any infection was 
regarded as serious arid. was vigorously treated; all pa- 
tients were screened for asymptomatic urinary tract iri- 
fection. They were encouraged to report back to hospi- 
tal without waiting for their next clinical appointment 
if any deterioration in their condition occurred: Pa- 
tients with NYHA Classes I and IJ and those whose 
signs confirmed that their cardiac lesions were mild 
were admitted to the hospital routinely at 38 weeks’ 


.gestation for bed rest and remained for 2 weeks or 


longer following delivery. There were occasional pa- 
tients with grades 1 and 11 who were admitted because 
their signs suggested that heart failure was imminent. 
Routine antibiotic prophylaxis against endocarditis was 
not practiced. Patients were encouraged to breast-feed 
within the obvious limitations imposed by the need for 
adequate maternal rest and, maternal drug therapy. 
Heart failure was treated with digitalis and diuretics 
and tachyarrhythmias were treated by drugs alone. 
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Thecipedie abortion was not performed under any 
circumstances. 

Labor: was induced only for the most stringent 
obstetric indications and likewise cesarean section was e 
performed only where there were clear obstetric indi- 
cations. During the period under review; a policy of 
active mariagement of labor was pursued* ? and cardiac 
patients were not excluded. Forceps were not used 
routinely in Class III and IV patients to expedite the 
second. stage of labor. Perineal infiltration and puden- 
dal nerve block was the usual miethod of analgesia. 
Epidural, spinal; and caudal analgesia were not used. 
Intramuscular ergometrine was given immediately fol- 
lowing completion of the second stage, except in pa- 
tients with .heart failure. Sedatives, hypnotics, and 


tranquilizers were avoided. 


Results 


A total of 77,814 mothers were delivered during the 
10-year period. Three hundred eighty-seven preg- 
nancies weré complicated by heart disease, an inci- 
dence of 0.596. 

In Table I, the method of delivery in cardiac patients 
is compared with that in noncardiac patients. The 
major diagnostic categories of heart disease are sum- 
marized in Table II. Twenty patients (6.8%) were over 
the age of 40 and 52 (17.8%) were pregnant for at least 
the fifth time. 

Rheumatic heart disease. Rheumatic heart disease 
complicated 323 pregnancies (245. patients). The dis- 
tribution of dominant valve defects is shown in Table 
III. In 88.2% of these pregnancies, patients were Class 
I or II according to the NYHA. Complications which 
could be attributed to heart disease occurred in 50 
pregnancies: heart failure, 38 (1 1.8%); paroxysmal 
supraventricular tachycardia, 2 (0.6%); pulmonary 
embolism, 2 (0.6%); and atrial fibrillation developing 
during pregnaricy, 7 (2.2%). Four patients had chorea 
during pregnancy which persisted until after delivery 
despite treatment with ‘penicillin and phenobarbital 
and bed rest. The mean age and parity of patients with 
heart failure did not differ from that in the rheumatic 
group as a whole. Details of time of onset and type of 
heart failure, dominant valve lesion, and first-visit 
NYHA Class are shown in Table IV. 

Fifty pregnancies (46 patients) occurred following 
previous valve surgery. Forty patients had a mitral val- 
votomy (mean interval between valvotomy and preg- 
nancy, 6.7 years; range, 1 to 16 years), three had 
prosthetic heart valves inserted (two mitral, one aortic), 
and three had a mitral valvotomy during pregnancy. 
The mean valvotomy-pregnancy interval among pa- 


: remarkable with the exception of those which were. 
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Table II. Major diagnostic categories of heart disease, 1969 to 1978 





Type of 


heart disease 


Rheumatic 83.5 245 
Congenital 52 13.4 37 
Miscellaneous 12 3.1 10 
Total 387 100 292 









Mean age at 


2 Primigravid 
diagnosis (yr) 


patients (76) 


Multigravid 
patients (96) 





30.7 24 76 
29.7 . 20 . 80 
37.1 0 100 





tients with NYHA Classes III and IV was 2.8 years 
longer than among Class I and II patients. Mitral val- 
votomy was performed three times during pregnancy 
at 20 (two patients) and 21 weeks. All three patients 
had tight mitral stenosis and one had an episode of 
acute pulmonary edema at 17 weeks’ gestation. The 
ensuing pregnancies were uncomplicated and resulted 
in normal deliveries at term. The three patients with 
prosthetic valves were maintained on a regimen of oral 
anticoagulants until the thirty-seventh week. Heparin 
was then administered intravenously by continuous- 
infusion pump, adjusted in a dosage which was de- 
signed to keep the whole blood clotting time between 
two and three times normal. The infusion was stopped 
atthe onset of labor and oral anticoagulants were rein- 
troduced 24 hours post partum. Two of the offspring 
were normal and the third had a birth weight which 
was less than the fifth centile for gestational age. 
Congenital heart disease. Fifty-two pregnancies (47 
patients) were complicated by congenital heart disease 
(Table V). One of the offspring had congenital heart 
disease, an incidence of 1.9%. Pregnancies were un- 


complicated by uncorrected cyanotic congenital heart 
disease. 


Case reports. M. R., aged 18, was seen in her first 
pregnancy. She had a ventricular septal defect, pulmo- 
nary hypertension, and right-to-left shunt confirmed at 
cardiac catheterization at the age of 6. She had club- 
bing and cyanosis. The hemoglobin was 13 gm/100 ml., 
i.e., she was probably anemic. She was admitted to the 
hospital at her first visit, at 27 weeks, and remained at 
complete bed rest until delivery. Continuous oxygen 
was administered by nasal catheter at the maximum 
tolerable flow rate. Spontaneous labor and a normal 
birth occurred at 39 weeks. 'The baby weighed 3,070 
grams. Central venous pressure was carefully moni- 
tored throughout labor with an in-dwelling central ve- 
nous pressure line. The puerperium was uncompli- 
cated. 

K. N., aged 29, was seen in her first pregnancy. Total 
anomalous pulmonary venous drainage and an atrial 
septal defect were diagnosed at cardiac catheterization 
at the age of 15. Pulmonary artery pressure was nor- 


Table III. Rheumatic heart disease: Distribution of 
dominant valve defects 


Dominant valve defect 





Mitral stenosis: 


Pure 39 16.1 43 13.5 

With mitral incompetence 78 32.2 106 33.1 

Mitral incompetence 90 37.8 122 38.1 

Aortic regurgitation 17 7.0 25 7.8 

Aortic stenosis 18 7.4 24 75 
242 100 320 100 


"Total 


mal. The patient refused surgery. She had clubbing 
and cyanosis. The hemoglobin was 18 gm/100 ml. She 
was attended antenatally from 14 weeks. She was ad- 
mitted to the hospital with a thrombosis in a left calf 


_ vein at 38 weeks and was treated with coumarin. Spon- 


taneous labor occurred at 39 weeks. A live-born infant 
weighing 1,900 grams (fifth centile for gestational age) 
was delivered by forceps. The puerperium was un- 
complicated. 

In this patient's second pregnancy, at age 34, 5,000 U 
twice daily of subcutaneous calcium heparin was given 
because of her history. She was attended antenatally 
from 14 weeks. The hemoglobin was 16.5 gm/100 ml. 
She was admitted to the hospital for bed rest at 38 
weeks. Fetal heart tones could not be heard 6 days la- 
ter. A macerated stillborn infant weighed 2,420 grams. 
Cause of death was unknown. The puerperium was 
uneventful. 

A. McM., aged 24, was seen in her first pregnancy. 
Ventricular septal defect, pulmonary hypertension, 
and right-to-left shunt were: diagnosed at cardiac 
catheterization at age 11 years. She had clubbing and 
cyanosis. The hemoglobin was 20 gm/100 ml. She was 
attended antenatally from 9 weeks. The patient re- 
mained at bed rest at home (her husband was a doctor) 
until admission at 27 weeks for complete bed rest in the 
hospital. A lower-segment cesarean section was per- 
formed at 35 weeks because of fetal dysmaturity. A 
central venous pressure line was maintained through- 
out operation, with blood transfusion to maintain cen- 
tral venous pressure at 10 to 15 mm Hg. The baby 
weighed 620 grams and died at 48 hours of age. 
Postmortem diagnosis was pulmonary hemorrhage. 


. 
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Table IV. Heart failure in 38 pregnancies complicated by rheumatic heart disease 


— 
NYHA Class before 
MI 
10 









>» 






: No. of 
Type of failure patients | MS 






AS | AI Second Puerperium 











Pulmonary congestion 20 7 2 l I 4 15 0 9 8. 0 3 
Acute pulmonary edema 9 4 3 2 2 l 0 3 5 5..,3 0 l 
Congestive failure 9 *8 5 2 0 1 0 6 2 1 4 2 2 
MS: Mitral stenosis; MI: mitral incompetence; AS: aortic stenosis; AI: aortic incompetence. _ 


Table V. Type of congenital heart disease complicating 52 pregnancies (47 patients) 











No. of pregnancies 






in patients 
Heart lesion with uncorrected defect 

Atrial septal defect 18 38.2 14 26.9 4 
Ventricular septal defect 6 12.9 8 15.4 7 
Tetralogy of Fallot 6 12.8 7 13.5 0 
Coarctation of the aorta 3 6.4 5 9.7 l 
Pulmonary stenosis 3 6.4 4 7.6 4 
Aortic stenosis 4 8.6 4 7.6 3 
Patent ductus arteriosus 2 4.2 3 5.8 1 
Eisenmenger complex 2 4.2 8 5.8 8 
Total anomalous 

Pulmonary venous drainage and atrial septal defect I 2.1 2 8.9 2 
Congenital heart block l 2.1 I 1.9 l 
Dextrocardia and aortic stenosis I 2.1 1 1.9 l 














Table VI. Cause of fetal death and the associated maternal heart lesion 


Cause of death No. of deaths Maternal heart disease 


Stillbirths Pulmonary hemorrhage 1. Eisenmenger complex 
Intrauterine anoxia 6 Classes I, IV, and IV RHD: TAPVD 
and ASD; ASD and angina pectoris 
Prolapsed cord I Class I RHD 
Abruptio placentae - i Class 1 RHD 
: Hemolytic disease of the newborn 1 Class I RHD . 
Neonatal deaths Congenital hear: disease 3 ASD; Classes I and II RHD 





RHD: Rheumatic heart disease; TAPVD: total anomalous pulmonary venous drainage; ASD: atrial septal defect. 


` Apart from a syncopal attack on the sixth day post the ventricular septum. No immediate cause of death 

partum, the puerperium was uncomplicated. was found. 
In her second pregnancy, at aged 27, she was more 

breathless than during the previous pregnancy, but she Fetal deaths. The total number of infants in the 
had no nocturnal dyspnea. The hemoglobin was 21.4 series was 393, of whom 373 (94.9%) survived. There 
gm/100 ml. She was attended antenatally from 18 were 10 (1.5%) stillbirths, three (0.8%) neonatal deaths 
weeks. She remained at bed rest at home until admis- and seven (1.8%) spontaneous abortions. The causes of 
sion to hospital for rest at 27 weeks. Continuous oxy- death, based on postmortem findings and the associ- 


gen was administered at the maximum tolerable flow 
rate. She had mild pre-eclampsia at 30 weeks. Lower- 
segment cesarean section was performed at 33 weeks 
because of fetal dysmaturity. The baby weighed 1,045 


ated maternal hear: disease, are shown in Table VI. 
The other maternal death occurred in a 26-year-old 
primigravid patient with mild aortic stenosis (NYHA 


grams (fifth centile for gestational age) and continues _ Class I). Spontaneous delivery of a healthy living in- 
well. Sudden maternal death occurred on the ninth day fant took place at 34 weeks. On the fifth postnatal day 
post partum. Postmortem examination revealed his- ^ the patient died following a fall from-a second-floor 
tologic evidence of pulmonary hypertension, with a de- hospital window. There was no history of mental 
fect 1.5 cm in diameter in the membranous portion of illness. 


`~ 


xy 
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Comment 
The majority of pregnancies complicated by heart 
' disease are uneventful, with a favorable outcome for 


e both mother and fetus. Adequate daily rest and intense 


treatment of anemia and infection are essential. The 
3.3% perinatal loss in the present series reflects both 
the remarkably good fetal prognosis in pregnancy 
complicated by heart disease and the decline in perina- 
tal mortality rates in general. Rates of perinatal loss in 
previously reported series have varied from 5.796? to 
5.2%." l 

The single maternal death directly attributable to 
heart disease in this report is in marked contrast to the 
large number of maternal deaths caused by heart dis- 
ease in maternal mortality reports. Heart disease ac- 
counted for 10.4%, 8.5%, and 12.3%, respectively, of 
maternal deaths in England and Wales? from 1952 to 
1972, in Ireland! from 1964 to 1973, and in California‘ 
from 1960 to 1977. Cardiac failure is the most common 
cause of death. > ! . 

It has been customary to emphasize the time of max- 
imum occurrence of cardiac failure in pregnancy. We 
would emphasize that failure can occur at any time 
during pregnancy or the puerperium and constant 
vigilance for premonitory signs is required if mortality 
from this cause is to be reduced. Moreover, sudden 
unpredictable changes occur in NYHA Classes I to. IV 
and a good functional classification should not engen- 
der any relaxation in this vigilance. 

The numerically small group with cyanotic disease is 
disproportionately important in terms of cardiologic 
and obstetric complications. The Eisenmenger syn- 
drome is associated with a particularly high maternal 
mortality. There were 12 maternal deaths (18.7%) in 
104 pregnancies (64 patients) complicated by this syn- 
drome and reported in the literature./?7!$ Moreover, it 
was the specific lesion involved in 16 of 44 maternal 
deaths due to congenital heart disease in England and 
Wales, from 1961 to 1972.? Postpartum syncope and 
sudden death are typical of the condition. Death is 
usually attributed either to a rapid increase in the pul- 
monary vascular resistance or to a decrease in the sys- 
temic vascular resistance, with a concomitant increase 
in right-to-left shunt. The cause of these hemodynamic 
changes is often unknown, but it is of interest that pre- 
eclamptic toxemia, which was present antenatally in the 
Eisenmenger-related death in this series, is associated 
with a sudden fall in systemic vascular resistance soon 
after delivery." Hemodynamic monitoring has shown 
sudden changes in pulmonary and right ventricular 
pressures with posture and straining, and these may 
precipitate fatal arrhythmias.!? Immediate replacement 


Pregnancy complicated by maternal, heart disease «5 


+. 


of blood loss," bed rest for symptomatic patients, and 
trial of supplemental oxygen" are the only spécific 
therapeutic measures which are of value. 

Our experience of patients with previous mitral val- 
votemy demonstrates that such surgery does not 
guarantee immunity from cardiovascular complication 
in subsequent pregnancies. The longer the valvot- 
omy-pregnancy interval in patients with NYHA Classes 
I and IV compared to patients with Classes I and I 
suggests that, in general, families should be completed 
with the minimum of delay following*valvotomy. 

Previous reports suggest that pregnancy is not an ün- 
acceptable hazard in patients with prosthetic valves.” 
Patients given a prosthetic valve are generally believed 
to require lifelong anticoagulants to reduce the risk of 
thromboembolic complications.?! The optimum antico- 
agulant regimen for these patients during pregnancy is 
controversial. The teratogenic potential of the couma- 
rin derivatives is well established.”-** A recent review 
of the maternal and fetal sequelae of anticoagulation 
during pregnancy has shown that the teratogenicity of 
the coumarins is independent of the timing of their 
administration in relation to organogenesis.?? More- 
over, the use of heparin, the primary alternative to the 
coumarins, did not result in a significantly better out- 
come of pregnancy because of an increased incidence 
of stillbirths and premature delivery. The small num- 
ber of patients in the present series with prosthetic 
valves precludes a definitive conclusion concerning the 
safety and efficacy of our anticoagulant regimen. Al- 
ternative anticoagulant regimens, including subcuta- 
neous heparin“? and the use of antiplatelet drugs, have 
been suggested, but further work is required to estab- 
lish their efficacy. 

Antibiotic prophylaxis of infective endocarditis at 
delivery and ir. the puerperium has become an estab- 
lished practice in many centers. The high mortality of 
infective endocarditis certainly calls for every preven- 
tive measure in patients at risk. Justification for using 
antibiotics is based on the occurrence of transient 
asymptomatic bacteremia in none to 5% of mothers? *? 
at delivery and on reports of endocarditis in the puer- 
perium.*3-86 However, there is no evidence that the 
long-established antibiotic regimens have an effect on 
the frequency with which endocarditis occurs following 
high-risk procedures. In two recent series totaling over 
3,915 women with rheumatic or congenital heart dis- 
ease?^ 38 in whom routine peripartum antibiotics were 
not used, there were only two cases (0.05%) of infective 
endocarditis, both of which were equivocally related 
to preceding cnildbirth. Moreover, routine antibiotic 
prophylaxis carries the dual risks of drug toxicity and 
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anti 


biotic-resistant endocarditis.” A critical reappraisal 


of antibiotic prophylaxis in cardiac patients around the 
time of delivery is required. 
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Professor Kieran O'Driscoll and Dr. Declan Meagher 


during their Masterships were responsible for the care 
of many of the cases. 
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The nonstress test: A review of 3,000 tests 


JEFFREY P. PHELAN, ‘LIEUTENANT COMMANDER, MC, USNR ` 


Portsmouth, Virginia - 


For. the antepartum evaluation a fetal well- -belig in the- high-risk pregnancy, the” nonstress test , 
(NST) has beeri found to. be. clinically efficacious: The basis for its- interpretazi ion has beeri the 
presence (reactive or normal) or absence (nonreactive ¢ or. abnormal) of fetal. heart rate accelerations 
in response to fetal activity. If a nonreactive NST was encountered, the fetus was evaluated further 
with the contraction stress test (CST): Between July 5, 1977, arid October 20, 1979; 3, 000 NSTs 
were performed on 1,452- women with high- -risk pregnancies. The NST interprétations were reactive 
(85.4%), nonreactive (14. 095), and unsatisfactory (0. 6%): While the reactive group experienced a 

favorable fetal outcome, thé. nonreactive group demonstrated a significant i increase in thé overall. 
cesarean section rate, the rate of cesarean Sections for fetal distress, and tre perinatal mortality 
rate. Based on our experience, the NST continues to be a valuablé procedu:e for the assessment of 
fetal well-being in our high- -risk prégnancies; (Am. J. OBSTET. GYNECOL. 139:7, 1981. ) 


THE ANTEPARTUM ASSESSMENT of fetal well- -being 
has become an integral part of the management of any 
high- -risk pregnancy. In order to achieve this evalua- 
tion, various biochemical and biophysical techniques 
have been described. The biophysical techniques, při- 
marily antepartum fetal heart ráte testing (AFHRT), 
have enabled the clinician to immediately. and reliably 
evaluate fetal status. Initially, the oxytocin. challenge 
test Or currently the contraction stress test (CST) served 
this function.' Even though the time required to per- 
form a CST represented only a fractional part of that 
period of fetal life, the CST, when negative; has accu- 
rately predicted fetal well- -being.? Despite its proved 
clinical efficacy, the CST has had a limited application 
clinically. For example, pregnancies complicated by 
placenta previa, premature rupture of the membranes, 
or premature labor have been considered contrain- 
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dications. to a CST: In ‘addition to these clinical 
shortcomings, the CST i is time consuming a and requires 
several hours to compiete. 

, During this time, Lee and associates? demonstrated 
that intrapartum fetal heart rate, (FHR) accelerations 
were a sign of fetal- well- -being. This factor was later 
incorporated into a new antepartum testing technique, 
the fetal activity- "acceleration determination (FAD)? or 
presently the nonstress test (NS T). This method, which 
relies on the FHR response to fétal movement. rather 
than to contractions, can be applied to a wider raige of 
dinical conditions. Furthermofe, instead of à weekly 
CST on each high-risk pregnaricy, a CST was orily nec- 
essary in those circumistances where a fetus failed to 
exhibit the prescribed quantity of FHR accelerations in 
response to fetal activity or had a nonreactive test. A 
fetus with a reactive test did not need.a CST. Other 
investigations that involved Idoking at the rélationship 
between FHR accelerations and the oxytocin challenge 
test® or at perinatal ‘mortality rates in the NST com- 
pared to the CST* have also substantiated the predic- 
tive value of noristress tésting. In a prospective study 
done at our institution which compared the FAD with 
the oxytocin challenge test, the NST was also shown to 
be a.relidble prédictor of outcome.® 

Since the initial work of Lee and associates,’ addi- 
tional prospective NST investigátions, induding a 
follow-up study by Lee and Drukker,’ have been pub- 
lished which dealt primarily with high- -risk pregrian- 
cies.'™!? [n addition, the NST has been shown to be of 
value as an ce ca approach” as well as in the low- 
risk pregnancy."4 

The purpose of the present investigation is to report 


a 
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Table I. Indications for AFHRT 














Indication le No. % 
Postdates 612 35.3 
Suspected IUGR , 359 20.7 
Diabetes mellitus: 146 8.4 
. Class A 122 - 

-Classes.B to R 24 —.. 
Pre-eclampsia ` 133 7.7 
Decreased fetal activity 122 7.0 
Chronic hypertension 98 : 5.6 
Previous fetal death 51 2.9 
Cardiovasculas disease 24 1.3 

(excluding hypertension) 

Renal disease : 21 1.8 
Pulmonary disease 20 1.2 
Third-trimester bleeding 16 0.9 
Endocrine disorders : 15 0.8 
Multiple gestation 14 0.8 
Polyhydramnios 12 0.7 
Anemia 12 0.7 
Rh disease T: 0.4 
. Other 74 . 4.3 
Table II. NST results (N = 3,000) 
` Result . No. % 
Reactive: . 2,563 85.4 
No fetal stimulation 1,921 64.0 
. Fetal stimulation 642 21.4 
Nonreactive 419 14.0 
Unsatisfactory ^ 18 0.6 





our experience with the use of the NST as the primary 
antepartum test for the assessment of fetal well-being 
in our high-risk pregnancies. 


Materials and methods 


All patients whose: pregnancies were categorized at 
high risk for uteroplacental insufficiency were included 
in the study. Primary indications for antepartum 
evaluation. by the NST have included prolonged preg- 
nancy (242 weeks), clinically suspected intrauterine 
growth retardation (IUGR), chronic’ hypertension, 
pre-eclampsia, diabetes mellitus, previous fetal death, 
or decreased fetal activity. Corometrics Types 101B, 
111, and 110AC fetal monitors were used to continu- 
ously record the FHR and fetal activity. During each 
NST or CST, the patient was in bed in the semi- 
Fowler’ s position. Whenever she felt fetal movement 
(F M), she was requested to push the 50 mm Hg button 
on the monitor or the remote button. If four or more 
FHR accelerations of at least 15 bpm in response to 
four or more FM were observed within 20 minutes, a 
reactive test (RNF S) was recorded. Should the fetus fail 
to react within 20 minutes, he was stimulated by shak- 
ing and monitored for an additional 20 minutes. After 
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fetal stimulation, the FHR and activity were recorded 
for an additiorial 20 minutes. If an adequate FHR re- 
sponse was obtained, a reactive test (RFS) was re- 
corded. Whenever a reactive test (RNFS or RFS) was e 
obtained, a CST was not done. If the fetus remained 
unresponsive after stimulation, the NST was inter- 
preted as nonreactive (NR). Those patients who exhib- 
ited a NR NST and later those who exhibited a cord 
pattern! were studied further by the CST. The latter 
group was included because of the increased risk of 
fetal death associated with a cord pattern.'? The proce- 
dure for the performance of CST has been previously 
described. The interpretation of each CST was based 
on the presence or absence of late deceleration of the 
FHR in association with at least three uterine contrac- 
tions over a 10-minute“interval. Following a negative 
CST, a NST was done initially the next week. If a sus- 
picious or positive CST was exhibited, subsequent 
management was based on fetal maturity. In the pres- 
ence of an immature fetus, a positive CST was repeated 
within 24 hours. On, the other hand, any patient who 
exhibited a positive CST and had a mature fetus was 
delivered expeditiously. | 


Resülts 


, Between July 5, 1977; and October 20, 1979, 1,452 
pregnant women with high- -risk pregnancies under- 
went 3,000 NSTs. The most common indications for 
fetal evaluation were postdates and clinically suspected 
IUGR (Table I). Several women had more than one 
indication for testing. 

As illustrated by Table Ii, the majority of the NSTs 
(85.496), were interpreted as reactive. Of the 2,563 
reactive tests, 78.895 did not require fetal stimulation 
and 21.2% did. Overall, 14% of the 3,000 NSTs were 
considered nonreactive. 

CSTs were done for a variety of indications, which 
included a NR NST, a reactive NST with a cord pat- 
tern, a baseline FHR tachycardia (FHR = 160 bpm), or 
an uninterpretable NST (Table III). Of the 470 CSTs 
done, the majority were considered negative (74.3%). 
In those instances where a suspicious CST was ob- 
tained, the patients were either delivered or had a re- 
peat CST. i 

A positive CST which Yollowed either a NR NST ora 
suspicious CST was encountered on 31 occasions 
(6.7%). Of these 31 patients, 21 were allowed to labor 
and five (23.896) required cesarean section for persis- 
tent late decelerations: These results are consistent with 
those in a larger series of patients reported from our 
institution:!$ 

FHR decelerations were observed on 170 NSTs of 
151 high-risk pregnancies (10.4%). These NSTs were 
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CST results 
Negative . 307 6 
Suspicious 76 I 
Positive l 27 9 
Not done 9 "o 
Unsatisfáctory >- 0 2 
Repeat NST 0 2 





*Cord pattern. 
. TBaseline FHR tachycardia. 


Table IV. Spontaneous CST related to NST results 


CST results ' Reactive NST Nonreactive NST 


Negative 219 ; 47 
Suspicious 6 8 
Positive: 3 5* 


5x! = 923; p < 0.01. 


interpreted as either reactive (112) or nonreactive (58). 
After completing a review of this pattern, we had rec- 
ommended a CST whenever this pattern was observed 
during a NST." As a result, many of the patients did 
not have a CST done initially (Table HI). As before, 
many of these patients had suspicious CSTs. Of nóte, 
53.6% of these pregnancies were noted to have an ab- 
normal cord position at delivery. These results are 
consistent with our previous data.'^. 

Spontaneous CSTs were observed during reactive 
and NR NSTs (9.9%). The results are depicted in Table 
IV. The incidence of positive CSTs that were observed 
in the. reactive (1.2%) and nonreactive (8. 3%) groups 
was similar to that of a previous investigation done at 
our institution.® In the present investigation, the inci- 
dence of spontaneous positive CSTs in the NR group 
was significantly higher (x? = 9.2, p < 0.01). In the 
three pregnancies which exhibited a reactive NST and 
a positive CST, two were delivered vaginally and one 
underwent cesarean section for fetal distress. ` 


` The pregnancy outcomes for those women who were ` 


delivered within 7 days of their last NST are shown in 
Table V. When compared with the reactive group, the 
nonreactivé group had a significant increase in cesar- 
ean sections, cesarean sections for fetal distress (persis- 
tent late decelerations, sévere variable decelerations, or 
sustained FHR bradycardia), meconium-stained am- 
niotic fluid, and perinatal deaths. Apgar scores were 
similar for both groups. o he neonatal deaths are listed 
in Table VI, ' ,' 


Comment 


In this large series of high-risk pregnancies, the 


NST, when reactive, does represent a satisfactory indi- 


: Nonstress tes& 9 


Table III. Primary CST results for the entire NST ER by indication for CST 





2 349 
12 2 91 
1 0 28 
65 0 81 
0 0 2 
0 0 2 


Table V. Pregnancy outcome based on delivery within 
7 — of last NST by NST results 









Nonreactive NST 


Reactive NST 


No. 1000. ^ (285 


Mode of delivery: 
Vaginal 819 81.9 176 74.7 ` 
Cesarean section 182 18.1 59* 25.3 
Fetal distress 29 2.9 20t 8.5 
Meconium 160 16.0 57t 24.3 
Abnormal cord 255 25.4 61 26.0 
positions 1 
Perinatal deaihs: 
Intrauterine 3 - 2 - 
Neonatal I - 5 — 
Rate/1,000 4 - 29.48 - 
= 5.8; p < 0.05. 
tin 15.8; p < 0.01. 
tà = 9.0; p < 9,01. 


$2 = 144; p < 0.01. 


Table VI. Neonatal deaths observed in the NST 
population by NST results 





Case No. | NST result Cause of death 
` 1 ' Reactive Infection—Group B streptococcus 
2 ‘Nonreactive Necrotizing enterocolitis 
3 Nonreactive — Potter's syndrome 
4: Nonreactive — Hirschsprung's disease 
5 Nonreactive Diaphragmatic hernia 
6 Nonreactive Sudden infant death syndrome 


cator of fetal well-being: This fact is substantiated by 
the significantly lower incidence of operative deliv- 
eries, meconium-stained amniotic fluid and perinatal 
deaths. The higher incidence of spontaneous negative 
CSTs, a sign.of fetal well-being,? observed during a 
reactive NST provides additional supportive evidence. 
The fact that three false negative NSTs were observed 
should not detract from its proved reliability.* 5714 
Nonreactive NSTs which required CSTs were ob- 
served more frequently in our investigation than in 
others.?: 17-14 While maternal cigarette smoking," fetal 
somnolence," or prematurity may. diminish fetal reac- 
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tivity, « different approaches to the NR NST, like repeat- 
ing tHe NST after ‘food intake or- stopping the CST 
when FHR accelerations are observed, appear to be the 
major differences. On the whole, a NR NST does sig- 
nify an ominous: fate for the fetus. : 

In gener: al, severe. fetal jeopardy i is commonly asso- 
ciated with a positive CST." A similar finding was also 
observed in our NR NST-positive CST group. Of in- 
terest, reactive NSTs with a positive CST may not be as 
ominous. However, the presence ofa positive CST i in 
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any NST should not be disregarded. For example, in 
our series, one patient (33%) did require cesarean sec- 
tion for fetal distress. This is in marked contrast with 
the results of Schifrin and associates," where four pa- 


tients had reactive NSTs- -positive CSTs and were de- 


- livered without incident. 


` In conclusion, the NST, when supplemented by the 
CST for, fetal nonreactivity, does represent a clinically 
reliable technique for the antepartum ‘assessment of 
fetal well: -being. 
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Pregnancy outcome in the patient with a nonreactive 
nonstress test and a positive contraction Stress test 
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Portsmouth, Virginia 


The pregnancy outcomes for 41 patients with high-risk pregnancies who had undergone antepartum 
fetal heart rate testing between July 5, 1977, and April 10, 1980, and demonstrated a nonreactive ~ 
nonstress test (NST) and a positive contraction stress test (CST) were reviewed. The estimated 
gestational ages of the time of the positive CST ranged from 28 to 44 weeks’ gestation. Of the 44 
pregnant women with a positive CST, 30 were allowed to labor. The remaining 11 patients 
underwent immediate cesarean section (8) or were managed expectantly because of immature 
phospholipid profiles (3). In the laboring group, 60.0% had evidence of late decelerations. Cesarean 
section for persistent late decelerations was necessary in 33.3%. The overall cesarean section rate 
for the positive CST group was 58.5%. The neonatal outcome for these 41 pregnancies 
demonstrated 29.3% of fetuses to be growth retarded and 17.1% of fetuses to have congenital 
abnormalities. The overall perinatal mortality rate was 7.3%. This investigation further substantiates 
the increased fetal and neonatal risks associated with a nonreactive NST and a positive CST. 
Induction of labor with direct fetal monitoring should be attempted in a term gestation where the 
cervix is ready for induction of labor and where rapid intervention by cesarean section is possible. 


(AM. J. OBSTET. GYNECOL. 139:11, 1981.) 


ANTEPARTUM FETAL HEART RATE (FHR) testing 
has been shown to be a valuable adjunct in the man- 
agement of the high-risk pregnancy." ? The goal of this 
biophysical technique is to identify those fetuses at risk 
for uteroplacental insufficiency. Currently, the non- 
stress test (NST) has been used as the primary ap- 
proach for assessing fetal well-being. When primarily 
the NST is used, a nonreactive (NR) NST has been 
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associated with a higher perinatal mortality rate and 
intrapartum fetal distress than a reactive NST.? How- 
ever, further evaluation with the contraction stress test 
(CST) is required to improve its predictive accuracy. 
Whenever the CST is used, the positive CST, which is 
manifested as repetitive late decelerations of the FHR, 
carries the gravest prognosis for the fetus. Previous 
investigations of the pregnancy outcome in patients 
with a positive CST along have shown higher inci- 
dences of intrapartum fetal distress and perinatal 
death.* * Braly and Freeman? have shown an even 
poorer outcome in those pregnancies with a positive 
CST that is not reactive. À recent review by Gauth- 
ier and associates? of their experience with patients 
who exhibited a NR NST and a positive CST has showr. 
a similar relationship. 

'Therefore. an investigation was undertaken at our 
institution to review and report the clinical outcome 
and course cf those pregnancies in our NST popula- 
tion who had a NR NST and a positive CST. 


Material and methods 


Since July 5, 1977, all pregnancies at high-risk for 
uteroplacental insufficiency have been evaluated by an- 
tepartum FHR testing. The indications for antepartum 
evaluation by the NST were postdates (242 weeks’ ges- 
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Table I. Clinical profile of those pregnancies which 
exhibited a NRNST-positive CST ; 


Age (years) . 24.3 16-39 
Gravidity 2.0 1-6 
Parity 0.6 0-3 
Estimated gestational age at 39.0 28-44 


time of positive CST (weeks) 





Table II. Indications for antepartum FHR testing 
in those pregnancies with a NRNST- positive CST 





Indication 96 
Postdates 16 33.3 
Suspected IUGR 14 29.2 
Pre-eclampsia 6 12.5 
Chronic hypertension 4 8.3 
Previous fetal death 4 8.3 
Diabetes mellitus (Classes B to D) 3 6.3 
Anemia l 2.1 





tation), clinically suspected intrauterine growth retar- 
dation (IUGR), chronic hypertension, pre-eclampsia, 
diabetes mellitus, previous intrauterine fetal death 
(IUFD), or decreased fetal movement. Corometrics 
Types 101B, 111, LIOAC, and 112 fetal monitors were 
used to continuously record the FHR and fetal activity. 
During each NST and CST, each pregnant woman was 
in bed in the semi-Fowler's position and blood pressure 
measurements were taken at 10-minute intervals. 

The interpretation of the NST, which depends on 
the presence of FHR accelerations in response to fetal 
activity, for our institution has been previously de- 
scribed." Whenever a NR NST was obtained, a CST was 
done the same day. The CSTs were performed and 
interpreted according to the method described by Ray 
and associates.’ 

Whenever a positive CST was obtained, subsequent 
management was based on fetal maturity and whether 
the cervix was suitable for induction of labor. If a fetus 
was considered clinically mature, delivery was accom- 
plished in the most expeditious manner. For example, 
if the cervix was not suitable for induction of labor or 
direct FHR monitoring could not be applied, a primary 
cesarean section was done immediately. On the other 
hand, if the cervix was suitable for induction of labor, 
following amniotomy and application of direct FHR 
monitoring to the fetal vertex, labor was induced with 
the patient in the left lateral recumbent position. 

In cases where fetal maturity was questionable, am- 
niocentesis was performed. If pulmonary maturity was 
demonstrated by amniotic fluid phospholipid assay 
(lecithin/sphingomyelin [L/S] ratio = 2: 1, phosphoti- 
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dylgylcerol present), then the patient was delivered as 
above. However, if the amniotic fluid indicated pulmo- 
nary immaturity, the CST was repeated within 24 
hours. If the CST was agzin positive, subsequent man- 
agement was based on estriol determinations, especially 
low or falling values, and joint consultation with the 
neonatologists. 

Finally, all the maternal and neonatal records of 
those patients with a NR NST and a positive CST were 
analyzed. 


Results 


Between July 5. 1977, and April 10, 1980, 1,767 
women with high-risk pregnancies underwent 3,621 
NSTs and 41 were found to have a NR NST and a 
positive CST (Table I). A total of 44 positive CSTs were 
recorded. Seventeen patients (41.596) were cigarette 
smokers. 

The indications for antepartum FHR testing are 
listed in Table II. Several patients had more than one 
indication for evaluation. With exception of the pre- 
eclamptic group, the NST indications for this group 
were similar to those of our overall NST population. 

Four patients had positive CSTs between 28 and 36 
weeks' gestation and demonstrated immature amniotic 
fluid phospholipid profiles (Table III). (The pregnancy 
outcome for one patient who had positive CSTs at 28 
and 36 weeks’ gestation is included in the group with 
no fetal distress in Table III.) A repeat CST was done 
within 24 hours in each case, and the interpretations 
were negative (2), suspicious (1), and positive (1). In the 
pregnancy with two consecutive positive CSTs at 34 
weeks’ gestation, in a patient with Class D diabetes, 


 JUFD occurred less than 24 hours after the last CST. 


Technical difficulties precluded us from obtaining the 
estriol results prior to fetal death. In retrospect, the 
results were indicative of severe fetal jeopardy. 

At delivery, the baby had a tight nuchal cord and 
appeared normal. At autopsy, the baby was found to be 
a 34-week infant who was appropriate for gestational 
age, and no apparent cause of the fetal death was iden- 
tified. In the patient whose second CST was suspicious 
at 28 weeks’ gestation, subsequent NST's were reactive. 
At 36 weeks' gestation, she once again exhibited a NR 
NST and a positive CST. At this time, she underwent 
induction of labor. There was no intrapartum evidence 
of fetal distress, and she was delivered vaginally of a 
growth-retarded infarit with a 5-minute Apgar score of 
9. The remaining two pauents with positive CSTs at 34 
and 36 weeks' gestation subsequently had reactive 
NSTs. At 36 and 38 weeks, respectively, both under- 
went cesarean section in labor for persistent late decel- 
erations and cephalopelvic disproportion, respectively. 
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Table III. Pregnancy outcome in patients with a NRNST-—positive CST by clinical management 

















Immature 












phospholipid profile No labor | Fetal distress No fetal distress* 
Pregnancies (No.) 3 8 12 18 4] 
Mode of delivery: 
Vaginal lt 0 1 15 17 
Spontaneous 1 — — 18 
Forceps — — 1 * 2 
Cesarean section 2 8 iL 3 24 
Meconium 1 3 6 3 13 
Abnormal cord position 2 2 2 6 >œ 12 
*Includes patient with positive CST at 28 and 36 weeks' gestation. 
TIUFD. 
Of the 38 pregnancies which were considered ma- Table IV. Intrapartum FHR patterns in patients 
ture, either clinically or by phospholipid assay, all were with induction of labor 





delivered within 24 hours of the NR NST and positive 


. . Fetal | Ne fetal 
CST. Of these, eight underwent direct cesarean section 


Item distress | distress | Total 
for the following indications: “uninducible” cervix (4), ] 
b h : 9 d cesare A séctoi (2) Pregnancies (No.) " 12 18 30 
reech presentation (2), and repeat cesarea ! Decrease in baseline variability 8 3 11 
(Table IIT). of «5 bpm 
Of the 30 patients who were allowed to labor, which Variable decelerations (severe) 2 4 6 
: di d li ith — Late decelerations: 
includes the pregnancy discussed earlier with positiv Mild 9 5 7 
CSTs at 28 and 36 weeks’ gestation, direct FHR moni- Moderate 5 1 6 
toring was applied in each case (Table IIT). Meconi- Severe : 5 0 5 
Stained ione dut wasderecied imanamtumd Combined late decelerations 8 0 8 
um-stained amniotic fuid wa P and decreased baseline 
nine patients (30.0%). During labor, late decelerations variability 





of the FHR were observed in 18 (60.0%), and cesarean 
section for persistent late declerations, despite position 
change and oxygen administration, was necessary in 10 and one IUFD. Finally, congenital abnormalities were 
instances (33.3%) (Table IV). In the patients with per- present in seven infants (17.196) (Table VI). 

sistent FHR late decelerations, 8096 (8 of 10) had ab- 


sent or minimal FHR variability. One cesarean section Comment 
for fetal distress was done because of sustained FHR Whenever a physician is faced with a patient who has 
bradycardia, and one patient developed late decelera- a NR NST and a positive CST, the route of delivery is 
tions in the second stage of labor and was delivered by his primary concern. In most instances, these patients, 
midforceps. At delivery, abnormal cord positions were as in this series, undergo antepartum FHR testing be- 
recorded in eight instances (26.7%). cause of hypertensive disorders of pregnancy, post- 
In summary, cesarean section was performed in 24 dates, or suspected IUGR.' ? Therefore, it is no sur- 
of 41 pregnancies (58.5%). Of those patients who la- prise that the majority of the babies delivered are 
bored, 11 of 30 required immediate cesarean section growth retarced. The incidence in various series 
for fetal distress. Meconium-stained amniotic fluid and ranges from 23%? to 41.495.! However, the problem 
abnormal cord positions were present in 31.7% and remains as to the best mode of delivery. 
29.3%, respectively. , In clinical situations where the cervix is unfavorable 
The fetal outcome for the entire NR NST-positive for induction of labor, there is a breech presentation, 
CST group are listed in Table V. While the overall or the patient has had a previous cesarean section, the 
incidence of growth-retarded babies was 29.2%, the decision to proceed directly to cesarean section is easy. 
fetal distress group had the highest rate of growth- Induction of labor, under these circumstances, would 
retarded babies (75.0%). In addition, the fetal distress not be without the potential for additional maternal 
group had the highest incidence of neonatal complica- and fetal risk. As a result of this decision to proceed 
tions and the lowest mean birth weight. The overall directly to cesarean section, a higher overall cesarean 
perinatal mortality rate was 73/1,000, with two neo- section rate which, depending on the series, ranges 


natal deaths (Potter's syndrome, diaphragmatic hernia) from 57.7% te 8495? is encountered in these cases. 
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Table V. Fetal outcome for entire NRNST population by clinical management 












Immature 
Item 


- Pregnancies (No.) 

Apgar score (mean) 
1-minute 
5-minute 


Birth weight (gm) 

Growth-retarded infants 

Neonatal complications (excluding death) 
Perinatal deaths* 


3 

4:5 

9.0 

3,238 © 

0 
1 
1 
Congenital anomalies 0 


phospholipids 


No labor’ No fetal distress * 
2 18 





8 — 12 41 
6.0 6.5 7.9 7.0 
7.9 8.1 8.8 84 

2,940 2,484 3,268 2,972 

2 g^ 1 12 

2 9 8 20 

1 1 0 3 

3 2 2 7 





*Includes patient with immature phospholipid profile at 28 weeks’ gestation. 


Tx? = 15, p < 0.001. 


Table VI. Congenital abnormalities encountered in 
study group with NRNST- positive CST 


z 
S 


Abnormatity 


Hydrocephalus 
Microcephaly 

Cleft lip/palate 
Myelomeningocele 
Spina bifida 
Noncalcified calvarium 
Diaphragmatic hernia 
Hydrocele 

Potter’s syndrome 


jaa ret tek t peek PA et 


The major difficulties which arise in these cases 
occur when the fetus has been demonstrated to have 
pulmonary immaturity (L/S ratio <2.0 and absent 


phosphatidylglycerol at our institution) or the fetus is 


considered to have pulmonary maturity and the cervix 
is favorable for induction of labor. In those clinical sit- 
uations where the fetus is determined to be immature, 
the decision to deliver that patient, in our opinion, 
should not rest solely on a single positive CST. As dem- 
onstrated by the 75% false positive CST rate that was 
observed in our immature group, a repeat CST within 
24 hours appears to be warranted. This approach does 
not detract from the predictive value of the CST prior 
to 33 weeks’ gestation® but does take into account this 
high false positive rate. If the repeat CST is positive, 
immediate delivery should be considered. While the 
adjunctive use of measurement of estriol levels in these 
patients would provide additional clinical information, 
the CST alone does provide adequate information 
about the status of the fetus in these patients. _ 

In those patients with a NR NST-positive CST in 
whom labor was induced, intrapartum late decelera- 
tions were frequently observed in our investigation and 
in that of Gauthier and associates. However, cesarean 


section for repetitive late decelerations was necessary in 
only 33% of our laboring group (80% of these had 


: decreased FHR variability) and in 20% of the patients 


of Gauthier and associates. These results are in 
marked contrast to the results of Keegan and Paul"? 
and of other published reports which deal with the 
positive CST alone.5-* Maternal positioning on the left 
side and intrapartum oxygen administration as well as 
marked uterine stimulation during the CST could ac- 
count for this difference. More importantly, in those 
pregnancies which exhibit this antepartum FHR pat- 
tern, induction of labor should be considered where the 
capability for immediate cesarean section is available. 

Growth-retarded infants have been frequently de- 
scribed in association with a positive CST® 3 and now 
with a NR NST-positive CST. When these patients 
with this FHR pattern were allowed to labor, in- 
trapartum fetal distress was found more often in the 
growth-retarded baby.*-* As a result, Sandenbergh and 
Odendaal!! have recommended that primary cesarean 
section be performed in cases of severe IUGR. Support 
for this approach is also seen in our fetal distress group 
where 75.0% were growth retardéd as compared with 
only 5.9% in the nondistress group (x? = 15, p< 
0.001). Unfortunately, the diagnosis of IUGR is a 
difficult one to establish. Therefore, primary cesarean 
section should be considered in those instances where 
the diagnosis can be accurately made. 

Neonatal complications and perinatal deaths were 
increaséd for this study group and were consistent with 
rates of other published reports. ° However, the inci- 
dence of congenital abnormalities was high. In retro- 
spect, a NR NST-positive CST would be in keeping 
with the intrapartum FHR patterns of anomalous 
fetuses described by Garite and associates.” 

In conclusion, this investigation further substantiates 
the fetal and neonatal risks associated with a positive 


* 


Volume 139 
ew umber | 


CST. In those institutions with the capability for im- 
mediate cesarean section, an attempt at labor with di- 
rect FHR monitoring is justifiable. In those cases wheré 
IUGR can be accurately diagnosed, primary cesarean 


Pregnancy outcome after nonreactive NST and positive CST “15 


section appears to be the procedure of choice. Finally, 
when this arftepartum FHR pattern is observed, one 
should consider the possibility of'an anomalous fetus. 
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Naloxone and its possible relationship to fetal 
endorphin levels and fetal distress 


ROBERT C. GOODLIN, M.D. 


Davis, California, and Omaha, Nebraska 


This case report of fetal asphyxia and related studies suggest that fetal endorphins play a role in 

fetal pain tolerance and cardiovascular asphyctic responses. Elevated fetal endorphin levels may, 
like narcotics, produce abnormally “flat” fetal heart rate patterns intrapartum and fetal tolerance to 
pain. Although naloxone hydrochloride was used with some success to return flat fetal heart rate 

patterns to “normal,” the unopposed antagonism of fetal endorphins by naloxone in times of fetal 
distress may be detrimental. (Am. J. OBSTET. GYNECOL. 139:16, 1981.) 


NALOXONE HYDROCHLORIDE is considered to be a 
pure narcotic antagonist as it does not possess the 
agonistic actions of morphine-like drugs. Nor does it 
produce respiratory depression, psychotomimetic ef- 
fects, or pupillary constriction. Thus, naloxone has 
been considered to have no pharmacologic activity in 
the absence of narcotics. Reported here are cases in 
which intrapartum naloxone had a probable effect 
upon human fetal heart rate responses in the absence 
of prior narcotic administration, presumably because 
naloxone inhibits fetal endorphins. l 


Studies 


In eight normal intrapartum fetuses at term who 
showed “flat” heart rate baselines (low beat-to-beat 
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variability) for at least 30 minutes, naloxone hydro- 
chloride, 0.4 mg, was given intramuscularly to the 
mothers to arouse their fetuses. Four of the eight 
fetuses (50%) demonstrated a normal beat-to-beat vari- 
ability within 20 minutes. Three mothers requested 
narcotics for pain relief within 20 minutes of the 
naloxone injection and, therefore, were excluded from 
the study. The remaining fetus (12%) demonstrated a 
flat baseline until late in the second stage of labor. 
Following saline or placebo injection in five other 
fetuses with flat intrapartum fetal heart rate tracings, 


` normal beat-to-beat variability returned in only one 


(20%) within 20 minutes. Either fetal scalp or umbilical 
artery pH was above 7.22 in all fetuses. 

Based on statements that the drug had no detrimen- 
tal fetal or neonatal effects," ? the use of naloxone 
hydrochloride under these circumstances had the ap- 
proval of the hospital’s Committee on Human Ex- 
perimentation. l 


Case history 

S. N., a 19-year-old, para 0-0-0-0 black woman, had 
an uncomplicated antenatal course and was admitted in 
labor at term. Five hours after admission, a diagnosis of 
secondary arrest of labor was made when cervical dila- 
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Fig. 1. Four sections of a fetal heart rate recording "demonstrating loss of beat-to-beat variability. In 
the lower right recording, the paper speed was changed from 3 to 1 cm/min in order to better 


demonstrate beat-to-beat variability. 


tion remained at 6 cm for 2 hours. An oxytocin infu- 
sion up to 16 mU/min was begun and the membranes 
were ruptured. Meconium staining of the amniotic 
fluid was noted, and the fetal heart rate patterns (No. 
40677, Fig. 1) demonstrated a loss of beat-to-beat vari- 
ability. An attempt to obtain a fetal scalp pH was un- 
successful. Because of the heart rate pattern and me- 
conium staining of the fluid, preparations were made 
for a possible cesarean sectión and oxygen administra- 
tion was begun. ; 

As indicated in Fig. 1, attempts were then made to 
“arouse” the fetus (No. 40691 to No. 40696) by tactile ` 
stimulation of the fetal vertex and by an external sound 
stimulus over the vertex (100 dB, 2,000 Hz for 30 sec- 
onds). When these efforts to increase the fetal heart 
beat-to-beat variability failed, and 25 minutes after the 
oxytocin infusion was begun, the patient was given 
naloxone hydrochloride, 0.4 mg intramuscularly, to 
arouse her fetus. The nature and purpose of the drug 
had been explained to the patient. Ten minutes later, 
the fetal heart rate pattern was considered to show 

“normal” beat-to-beat variability (No. 84434). 

Fifty minutes after-the oxytocin infusion was begun; 
the cervix was fully dilated, and the vertex was at sta- 
tion +1; the patient began to push. For the first time 
"overshoots"? were noted in the fetal heart rate pattern 
(No. 8440 of Fig. 2). A fetal scalp pH obtained at this 
time was 6.97 and maternal "arterialized" venous blood 
pH was 7.39. Because the fetal heart rate pattern soon 
reverted to "normal," it was assumed that the scalp pH 


was in error; nevertheless, the delivery was expedited. 
.Frame No. 84449 of Fi ig. 2 was obtained in the delivery 
room immediately prior to application of the forceps. 
An easy midforceps delivery was accomplished, and the 
3,350 gm female infant had a 1-minute Apgar score of 
2. After resuscitation, the infant’s 5-minute Apgar 
score was 5. - 

In the nursery, the infant appeared to be somewhat 
depressed and had signs and symptoms of meconium 
aspiration, although no meconium had been seen 
below the voczl cords at the time of delivery. ‘The infant 
was maintained on a respirator with high settings, but 
at 22 hours of age, she began to have generalized sei- 
zures. These could not be controlled and she died at 37 


. hours of age of apparent respiratory failure. Post- 


mortem examination showed minimal meconium aspi- 
ration and no gross abnormalities of the brain. Death 
was presumed to be secondary to asphyxia i in utero. 
The use of naloxone under these circumstances was 
discontinued after this case. 


Comment 


Hyperactive intrapartum fetal heart rate patterns 
may reflect increased arousal caused by fetal suffering 
or pain. Such fetal heart rate patterns, or even ominous 
patterns, may revert to normal with significant mater- 
nal systemic pain relief and/or anesthesia.* * Timor- 
Tritsch and associates? considered this apparent 
improvement in fetal heart rate patterns following 
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Fig. 2. Two sections of a fetal heart rate recording. In the upper section, "overshoots" are seen 
(paper speed changed back to 3 cm/min). Lower recording was obtained immediately prior to 
forceps application and was considered to demonstrate no abnormalities. Umbi ical vein pH was 
7.20. Artery pH was 7 07. 


general anesthesia to represent decreased intensity of for the stressed fetus. Gautray and associates? found 
uterine contractions. However, another interpretation increased endorphins in amniotic fluid during labor, 
is that the well-being of the intrapartum fetus subjected especially in the case of fetal distress. Wardlaw and 
to severe pain, just as in the suffering adult, is im- associates? observed increased plasma beta endorphin 
proved by analgesia.* 3 levels in fetal sheep after hypoxia and, in human 

Narcotics offer a small degree of fetal protection fetuses, described a negative correlation between um- 
from asphyxia,^ * and endogenous endorphins or bilical artery pH and fetal beta endorphin-like immu- 


other self-produced opiates may serve a like function noactivity. They concluded that hypoxia and secondary 
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acidosis may be a stimulus for the release of fetal en- 
dorphins. Despite numerous studies suggesting that 
naloxone is without effect in the absence of prior nar- 
cotic administration," ? the possibility exists that an- 
tagonism of endorphins by naloxone mav be detrimen- 
tal to some distressed fetuses. In single case reports, 
naloxone has been associated with hypertension in 
adults.? !? 


Naloxone hydrochloride is considered to antagonize 


„endorphins as well as narcotics. In adult humans, it has 


been shown that placebo-induced tolerance to chronic 
pain is reduced by naloxone injection.!! This increased 
pain sensitivity presumably reflects naloxone antago- 
nism of the endorphins produced in response to 
chronic pain. Human fetuses and their placentas have 
varying amounts of endorphin activity,* !? which could 
explain their different intrapartum fetal heart rate 
reactivities, which may likewise be increased by nalox- 
one. The intrapartum fetal heart rate pattern with low 
beat-to-beat variability (reactivity) could reflect a high 
fetal endorphin level, which allows the fetus to "sleep" 
during labor. Such fetal heart rate patterns when asso- 
ciated with decelerations are sometimes of medical 
concern and it seems reasonable to attempt to arouse 
the fetus to confirm its well-being. This modest success 
of obtaining "normal" fetal heart rate patterns after 
naloxone administration supports the hypothesis that 
elevated fetal endorphin levels contribute to fetal heart 
rate patterns of loss of beat-to-beat variability. 

In the case of S. N., no scalp pH was obtained at the 
time of the initial discovery of decreased fetal heart 
beat-to-beat variability. None of the other fetuses with 
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loss of beat-to-beat variability had abnormal pHs, and 


. because our prior experience suggested that a flàt fetal 


heart rate baseline without decelerations was not asso- 
ciated with acidemia, plans for vaginal delivery seemed 
reasonable. Zalor and Quilligan*? similarly have found 
that loss of beat-to-beat variability without other fetal 
heart rate abnormalities is seldom associated with fetal 
acidemia. If one-assumes that there was no acidemia in 
this fetus at the time of the naloxone administration 
and blockage of fetal endorphins, naloxone may have 
both enhanced fetal asphyxia and caused the appear- 
ance of “normal” fetal heart rate patterns. Obviously, 
given the uncertainties of this particular case report, it 
cannot be proved that naloxone was detrimental to this 
fetus for, indeed, it is not even known for certain that 


‘naloxone effectively crosses the placenta, although clin- 


ical experience suggests that it does." Unrelated to 
these concepts, the Committee on Drugs (with the ap- 
proval of the American Academy of Pediatrics and the 
American College of Obstetricians and Gynecologists) 
has stated (1980) that naloxone is not recommended 
for administration to the mother just prior to delivery 
to reverse the fetal and neonatal effects of maternally 
administered narcotic analgesics. 

The psychiatric literature suggests that birth is a 
painful process for the fetus'® and may be a source of 
stress. The purpose of this report is to support the 
concept that fetuses may endure pain during labor, 
that endorphins or similar self-produced opiates aid 
the fetus in withstanding such stress, and that agents 
like naloxone may be detrimental to fetal welfare 
through counteracting their endorphins. 
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. Maternal and fetal concentrations of morphine after 
epidural administration during labor 
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In this study of 20 healthy women in labor we attempted to determine the efficacy of epidural 
morphine as an obstetric analgesic. Four patients experienced some relief of pain while 16 patients 
reported no effect on pain. One newborn infant demonstrated possible morphine-induced respiratory 
depression. It was concluded that morphine is ineffective as an obstetric analgesic. (AM. J. OBSTET. 


GYNECOL. 139:20, 1981.) 


RECENTLY, INTEREST has been focused on adminis- 
tration of extradural injections of morphine for relief 
of acute and chronic pain. For obstetric use this 
method could be most interesting, but in a recent re- 
port by Husemeyer and associates,' poor analgesic ef- 
fect of epidural morphine (2 mg) was noted. 


Material and methods 


Our subjects consisted of 20 healthy women in labor 
(gestational weeks 36 to 43). For analgesia during the 
first stage of labor, 4 to 6 mg of morphine diluted in 
0.9% saline to a total volume of 10 ml was given via an 
epidural catheter inserted at 11-12 or T 12-L1. Four 
of the 20 patients experienced some alleviation of pain. 
The other 16 patients reported no amelioration of 
pain, and bupivacaine (5 to 6 ml, 0.25%) was given to 
13 patients via the epidural catheter for adequate 
analgesia. 

Among the 20 newborn infants, one (5 mg of mor- 
phine given to the mother | hour and 50 minutes be- 
fore delivery) demonstrated respiratory depression 
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Table I. Injection-delivery times related to 
concentrations of morphine 









Morphine concentration (nghnl) 
Injection-delivery 
time (hours) 


0.5 10.6 11.8 
1.0 9.6 9.3 
1.0 9.7 ~ 
1.5 7.1 4.9 
3.0 5.9 5.9 
3.0 4.4 4.0 
3.0 3.3 3.7 
3.5 1.8 2.5 
4.0 2.8 3.9 
5.5 - 1.8 
6.0 | 13 13 
6.0 1.8 1.1 
7.0 - 2.0 
7.5 0.5 1.1 
10.0 1.4 1.8 





immediately after a normal delivery (gestational week 
36, birth weight 2,670 gm). Recordings of heart rate 
and breathing (8 to 30 minutes after delivery) showed 
repeated periods of apnea during the first 16 minutes. 
Morphine-induced respiratory depression could not be 
excluded. This case, which occurred at the beginning 
of the study, initiated analysis of morphine in maternal 
and cord blood at delivery. À total of 27 samples were 
obtained. Morphine was analyzed by a gas-liquid 
chromatographic method.? 

Delivery occurred within 0.5 to 10.0 hours after ad- 
ministrationrof morphine. The highest morphine con- 
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o l centrations in the mother and fetus were found in 

* those with the-shortest time interval between injéction 
x E : and delivery. These findings indicate a rapid absorp- 
tion of morphine from the epidural space and rapid 
transport across the placenta (Table I). Furthermore, 
there was a close correlation between maternal and 
* fetal concentrations. The apparent relation between 
8 o morphine concentrations and injection-delivery times 
* (Fig. 1) suggests redistribution and degradation of the 
* ; drug in both mother and fetus. 


50 Oo 


uL 
Oo ] Results and comment 


The analgesic effect of extradurally administered 
morphine (4 to 6 mg) during labor was poor. In fact, it 
o o was not better than the effect reported earlier,’ despite 
a dose that was two to three times higher. 

Epidurally administered morphine does not seem to 
have potential as an alternative drug in obstetric 
analgesia. Furthermore, the rapid transport of mor- 
phine from the epidural space across the placenta im- 
plies a potential risk to the fetus. With a short 
injection-delivery time, high doses, and prematurity, 
this risk might be of clinical importance. 


(ng/ml) 
o 
X 
* 


0.5 * 


* = mother 
O=infant 


Morphine concentration 


oi e Bar aN ee a RR ee eee 
0 2 4 6 8 10 


injection- delivery time (hours) 


Fig. 1. Relationship between morphine concentrations and 
injection-delivery time. 
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Effect of endogenous insulin release on fetal alanine 


concentration and uptake 


ANTHONY F. PHILIPPS 
JOSEPH W. DUBIN . 
JOHN R. RAYE 


Farmington, Connecticut 


Insulin secretion in the fetus may be important in the modulation of selected fetal amino acid 
concentration and uptakes. To test this hypothesis we observed the changes in fetal alanine 
concentrations and uptake after tolbutamide-induced insulin release in the fetal lamb. The basal 
umbilical venous-arterial alanine difference was 29.1 + 4.2 wmoles/L. Fetal alanine uptake was 

5.1 + 0.6 umoles/kg/min. After tolbutamide infusion fetal insulin concentration rcse fourfcid by 30 
minutes. Fetal glucose concentration fell to approximately 7596 of control values. Both arterial and 
umbilical venous alanine contents fell significantly (p « 0.01), yet the fetal alanine venous-arterial 
difference also fell significantly (p < 0.05) by 30 minutes. Fetal alanine uptake from the pooled 
experiments did not change significantly after tolbutamide. When only insulin responses of less than 
150 uU/ml were considered, however, a significant (p < 0.02) fall in alanine uptake was noted. Two 
injections in one animal caused peak insulin levels above 150 uU/ml. Although limited, data from 
these latter experiments suggested an increase in fetal alanine uptake at these higher insulin 
concentrations. Thus, endogenous fetal insulin release caused a significant hyperinsulinism and 
consequent hypoglycemia. The fetal hypoalaninemia produced may have been due to a number of 
factors, including an acute decrease in placental alanine transfer and decreased fetal hepatic 
gluconeogenesis. A differential effect of high versus low insulin responses upon fetal alanine uptake 
is also suggested. (AM. J. OBSTET. GYNECOL. 139:22, 1981.) 


BorH ENDOGENOUS INSULIN release! and exoge- 
nous insulin infusion? have induced marked alterations 
in concentration and uptake of selective amino acids in 
in vivo and in vitro adult preparations. It has been 
suggested? that insulin may play a pivotal role in the 
acceleration of anabolic processes in the adult via its 
ability to enhance both amino acid uptake and protein 
synthesis in muscle and liver. Consonant with this belief 
is the observation that amino acids are potent insulin 
secretagogues for the adult.* 

The factors involved in the control of fetal growth 
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are unclear, particularly those related to amino acid 
uptake and accretion. Certain amino acids such as 
alanine, glycine, and leucine are taken up in significant 
quantities by the fetus. Alanine, when infused into the 
fetal lamb, has produced a significant biphasic insulin 
response, similar to that seen in the adult. What effect 
insulin may have upon fetal amino acid metabolism is 
unclear, however. With the use of the sulfonylurea tol- 
butamide, a potent insulin secretagogue in the fetus’ as 
well as the adult,! we have sought to explore the rela- 
tionship between endogenous fetal insulin release and 
changes in alanine uptake in the chronically cathe- 
terized fetal lamb. 


Material and methods 


Surgical preparation. Five pregnant ewes between 
125 and 140 days’ gestational age (term gestation is 147 
days) were studied. Preoperatively al] animals received 
intravenous sodium pentobarbital and atropine as well 
as a spinal anesthetic. Indwelling polyvinyl chloride 
catheters were placed in the umbilical vein, fetal pedal 
artery, two fetal pedal veins, and the maternal femoral | 
artery for the purposes of sampling and infusion. 
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Catheters were then tunneled subcutaneously to a 
pouch on the mother’s flank. Postoperative care and 
feeding were as previously described.’ All animals were 


, allowed at least a 4-day recovery period before experi- 


ments were begun. All animals were feeding ad libitum 
by this time. 

Experimental design. Thirteen infusions of tol- 
butamide were performed in the five experimental 
animals. In those animals in which serial infusions were 
performed, at least 48 to 72 hours separated the expo- 
sure to tolbutamide. During a 30-minute control pe- 
riod fetal blood samples were withdrawn twice for de- 
termination of umbilical venous and arterial alanine 
content, as well as arterial glucose and insulin concen- 
tration. Umbilical blood flow was assessed by means of 
the antipyrine steady-state diffusion method.* One 
fetal' venous catheter served for antipyrine infusion. 
Tolbutamide, in a dose of 100 to 200 mg/kg estimated 
fetal weight, was infused over 1 minute through the 
other fetal venous catheter at the beginning of. the 
45-minute experimental period. Fetal blood was with- 
drawn at 30 and 45 minutes from the arterial and um- 
bilical venous catheters to assess whole-blood alanine 
and antipyrine content as well as arterial glucose and 
insulin concentrations. These times were chosen empir- 
ically from previous work assessing changes in peak 
fetal glucose uptake after tolbutamide. 

Fetal uptake of alanine (Qala) was calculated by the 
Fick equation: 

Qala («moles/kg * min) = 

alanine venous-arterial difference (umoles/ml) x 

umbilical blood flow (ml/kg - min). 

Fetal weight at the time of the experiment was esti- 
mated by. extrapolation from the known birth weight 
by means of fetal sheep growth charts. Fetal umbilical 
venous pH, Pco;, and Po, as well as maternal glu- 
cose and insulin were also assessed in the control and 
experimental periods to note possible deleterious ef- 
fects of tolbutamide on maternal and fetal homeostasis. 

Biochemical analyses. Blood samples for glucose 
and alanine were withdrawn and placed in separate test 
tubes coated with. ethylenediaminetetra-acetic acid. 
Whole-blood -glucose was measured by means of the 
glucose oxidase technique. Whole-blood alanine spec- 
imens were frozen at — 20° C and then thawed for batch 
assay. The whole-blood alanine assay was performed 
according to the alanine dehydrogenase method? after 
deproteinization with 596 perchloric acid. A recovery of 
108% + 2% has been noted in our laboratory with this 
assay. Antipyrine concentration was determined by 
means of a Technicon AutoAnalyzer. Insulin concen- 
tration was measured by insulin radioimmunoassay as 
previously described. 3 
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Fig. 1. Response of five fetal lambs to tolbutamide infusion 
(= p < 0.05; ** = p < 0.01; + = p< 0.001). 


Statistical methods. All results are expressed as 
mean + SEM. The paired Student's t test was used to 
determine changes in insulin, glucose, and alanine con- 
centrations as well as alterations in umbilical flow and 
fetal venous-arterial difference and uptake of alanine. 


Results 


Of the five animal preparations, 4 ewes delivered 
healthy term lambs. One in utero death occurred 5 
days after tolbutamide infusion (the only twin prep- 
aration) and appeared unrelated to the experimental 
procedure. No significant changes were noted in fetal 
umbilical venous pH, Pco, Po, or oxygen content 
after tolbutamide, nor were significant changes appar- 
ent in maternal glucose or insulin during the experi- 
ments. Basal whole-blood alanine concentrations are 
depicted in Fig. 1 (480 + 28 and 449 + 26 umoles/L 
for the umbilical vein and artery, respectively). The 
whole-blood alanine venous-arterial difference was as- 
sessed in 23 separate control specimens as 29.1 + 4.2 
ismoles/L. As shown in the-table, this corresponds to a 
basal umbilical alanine uptake of 5.1 + 0.6 j4moles/ 
kg/min. 

“Thirty minutes after tolbutamide infusion, the fetal 
arterial insulin concentration had risen almost fourfold 
(Fig. 1, p € 0.001) and remained significantly elevated 
at 45 minutes. Fetal arterial glucose content fell from 
21.4 x 2.2 mg/dl to 15.6 € 2.3 and then 14.1 € 1.8 
mg/dl by 30 and 45 minutes, respectively (both sig- 
nificantly different from basal, p « 0.001). This repre- 
sents a fall of approximately 2596 from baseline glucose 
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Table I. Effect of tolbutamide on tetal alanine uptake 





29.1 + 4.2 (22) 


Alanine venous-arterial difference (jmoles/L) 
UBF (ml/kg/min) 
Qala (umoles/kg/min) 


Qala, (high insulin deleted) (umoles/kg/min) 





NS: Not significant. 


concentration. Changes in fetal alanine concentration 
are depicted in Fig. 1 as well. Associated with the eleva- 
tion of plasma insulin, both arterial and umbilical ve- 
nous alanine concentrations fell, reaching nadirs by 45 
minutes after infusion (37.8 + 11.9 and 50.9 + 10.2 
pmoles/L below baseline, respectively.). A significant 
(p « 0.05) fall in venous-arterial alanine difference was 
noted at 30 minutes after infusion. Although the 
venous-arterial difference remained low at 45 minutes, 
statistical significance was not achieved (p = 0.07). . 

Although fetal glucose and alanine concentrations 
both fell after endogenous insulin release, no linear 
relationship existed between the absolute decrements 
of one versus the other. Also no relationship was ap- 
parent between the degree of change of fetal arterial, 
umbilical venous, or venous-arterial difference ‘of 
alanine and peak insulin level achieved. l 

The mean changes in fetal alanine uptake are shown 
in Table I. Mean umbilical blood flow (UBF) in the 
control period was 174+ 8 ml/kg/min and did not 
change significantly by 30 minutes. Mean fetal alanine 
uptake fell to 7096 of control values, however, by 30 
minutes after infusion. Because of the large degree of 
interanimal variability, this change was not statistically 
significant. UBF thereafter fell approximately 12% 
below baseline, thus invalidating the use of antipyrine 
in estimation of UBF and alanine uptake at 45 minutes. 
That this was not due to instability of the preparation is 
confirmed by the normality of control and 45-minute 
umbilical venous blood gas values and oxygen contents 
in all infusion experiments. 

No linear relation was apparent between the changes 
in alanine uptake at 30 minutes and insulin concentra- 
tion. However, in the only animal studied four times 
with differing doses of tolbutamide, it was noted that 
when peak insulin levels exceeded 150 2U/ml, an in- 
créase rather than a decrease in umbilical alanine up- 
take was apparent. These were the only two in a total of 
13 infusions in which insulin levels rose above a con- 
centration of 150 U/ml. If these two infusions are 
deleted from the umbilical uptake data, a highly sig- 


174 + 8 (12) 
5.1 + 0.6 (12) 


5.1 = 0.7 (10) 
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45 min 


17.3 + 5.7 (12) 
p « 0.05 p = 0.07 
163 + 7 (12) 152 + 8 (12) 

NS p<0.01 
3.6 + L.1(11) k 
NS 
2.4 = 0.9 (9) z 
p < 0.02 


17.2 + 5.7 (13) 





nificant fall in Qala is apparent at 30 minutes after 
infusion (Table I): This may suggest a differential ef- 
fect of large and small increments of insulin upon 
alanine uptake. ` 


Comment 


The sulfonylurea tolbutamide has been used in the 
adult to explore the effects of endogenous insulin re- 
lease upon glucose and amino acid metabolism, In 
previous. work we have documented that tolbutamide 
infusion into the fetal lamb is associated with transient 
but significant fetal hyperinsulinism and hypoglyce- 
mia,’ as occurs in the adult. The hypoglycemia in the 
fetus appears to be due to an increase in fetal glucose 
uptake noted particularly 30 minutes after infusion.® 

Both tolbutamide and exogenous insulin infusions in 
adult humans are associated with a fall in peripheral 
amino acid concertation," ? probably related to insu- 
lin's ability to increase cellular protein synthesis in liver 
and inuscle.? The data regarding changes in individual 
amino acid concentrations, however, are confusing, 
particularly with respect to alanine. Pozefsky and asso- 
ciates? found that insulin did not enhance adult pe- 
ripheral muscle alanine uptake. Ín contrast, Rannels 
and associates, using the adult rat heart found in- 
creases in alanine uptake after insulin stimulation. 
Adibi and co-workers! found a significant fall in the 
plasma concentration of a number of amino acids, par- 
ticularly alanine, following tolbutamide-stimulated in- 
sulin release in normal human adult subjects. 

Little evidence is available concerning the role of in- 
sulin in the control of amino acid utilization by fetal 
tissues. Fricke and Clarke!! have demonstrated insulin- 
stimulated acceleration of alpha amino isobutyric acid 
(AIB). transport in the fetal diaphragm and heart and 
at least some fetal tissues such as the heart’? appear to 
utilize the same transport pathway for alanine as for 
AIB. Picon"? has also shown that long-term fetal insulin 
administration is associated with an increase in nitro- 
gen content in the rat fetus, suggesting an increase in 
protein synthesis. Schwartz and Rall!! have shown that 
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in the presence of exogenous insulin, a marked di- 
minution in fetal hepatic glucose production from 
alanine is evident. Thus, insulin might theoretically ac- 


, celerate fetal growth by promoting peripheral amino 


acid uptake and protein synthesis as well as inhibiting 
hepatic conversion of alanine to glucose. 

Since alanine is a pivotal amino acid in the hepatic 
production of glucose, we sought to evaluate the effects 
of endogenous insulin release on fetal alanine metabo- 


- lism. We have confirmed the data of Lemons and 


co-workers? regarding the resting umbilical venous- 
arterial alanine difference and have also directly mea- 
sured its uptake by the fetus. This uptake corresponds 
with approximately 7% of the net umbilical nitrogen 
uptake as estimated by Lemons and associates. These 
authors. suggest that greater than 50% of the fetal 
alanine uptake is utilized for purposes other than 
accretion. In contrast to our data, the total uterine up- 
take of alanine has recently been measured in the 
ewe.'? Near term this uptake is less than 40% of the 
fetal alanine uptake noted in our experiments. Meth- 
odologic differences may account for this discrepancy 
but it is equally likely that placental interconversion 
and production of alanine may be contributory. 
Tolbutamide-induced endogenous insulin release in 
the fetal lamb is associated with a fall in both fetal 
whole-blood arterial and umbilical venous alanine 
levels. At insulin concentrations below 150 wU/ml a 
fall in the umbilical venous-arterial difference corre- 
sponded to a greater than 50% reduction in fetal 
alanine uptake at 30 minutes after infusion. Although 
hypoalaninemia was still present at 45 minutes, alanine 
uptake could not' be calculated because of a small but 
significant fall in UBF. The reasons for the fall in UBF 


are unclear but did not appear to be related to instabil- 


ity or deterioration of the fetal preparations. 

The data regarding alanine uptake in the presence 
of high insulin levels are limited since tolbutamide- 
stimulated insulin release in the fetal lamb rarely 
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exceeds a maximum concentration of 100 U/ml.” 
Unfortunately, in our series of experiments, only two. 
injections in one animal resulted in fetal insulin con- 
centrations exceeding this value. This limited informa- 
tion, however, would suggest thát in the ovine fetus 
large elevations in plasma insulin may cause an increase 
in fetal alanine uptake while lower increments of hy- 
perinsulinism may result in a fall in fetal alanine up- 
take. This would support the findings of Riggs and 


associates'® that fetal muscle amino acid transport is 


stimulated by, but relatively resistant to, insulin admin- 
istration. A fall in fetal alanine uptake at low insulin 
concentration could be due primarily to a decrease in 
fetal alanine catabolism in either liver or muscle. How- 
ever, the larger fall in umbilical venous versus arterial 
alanine concentration suggests an acute decrease in 
placental alanine production or transfer. 

It is unlikely that tolbutamide itself could have 
exerted such acute effects. Sulfonylurea administration 
has been associated with a variety of peripheral effects, 
including a decrease in the rate of protein synthesis." 
These effects are only evident, however, after chronic 
administration. There is presently no evidence to sug- 
gest that the acute hypoglycemic or hypoaminoaci- 
demic effects of tolbutamide act by a pathway other 
than acute hyperinsulinism. 

In summary, we have documented a significant basal 


i uptake of alanine in the fetal sheep. Tolbutamide- 


induced insulin release below a concentration of 150 
U/ml in the fetus caused an abrupt fall in fetal alanine 
concentration as well as fetal uptake but the reasons for 
this are unclear. This fall, coupled with the increase in 
fetal glucose uptake seen after tolbutamide, is consis- 
tent with the view that insulin may encourage fetal 
growth via its stimulation of the utilization of glucose as 
the major fuel substrate. The role of endogenous insu- 
lin release in alteration of placental alanine transfer 
and fetal carcass uptake is unclear. 





REFERENCES 


1. Adibi, S. A., Morse, E. L., and Amin, P. M.: Role of insu- 
lin and glucose in thè induction of hypoaminoacidemia in 
man: Studies in normal, juvenile diabetic, and insulinoma 
patients, J. Lab. Clin. Med. 86:395, 1975. 

2. Pozefsky, T., Felig, P., Tobin, J. D., Soeldner, J. S., and 
Cahill, G. F., Jr.: Amino acid balance across tissues of the 
forearm in postabsorptive man. Effects of insulin at two 
dose levels, J. Clin. Invest. 48:2273, 1969. 

8. Cahill, G. F., Jr., Aoki, T. T., and Marliss, E. B.: Insulin 
and muscle protein, in Steiner, D. F., and Freinkel, N.: 
Handbook of Paysiology, Section 7. Endocrinology. vol. 
1, Endocrine Pancreas, Washington, D. C., 1972, Ameri- 
can Physiological Society, p. 563. 

4. Floyd, J. C., Fajans, S. S., Conn, J. W., Knopf, R. F.. and 


Rull, J.: Stimulation of insulin secretion by amino acids, J. 
Clin. Invest. 45:1487, 1966. 

5. Lemons, J. A., Adcock, E. W., III, Jones, M. D., Jr., 
Naughton, M. A., Meschia, G., and Battaglia, F. C.: Um- 
bilical uptake of amino acids in the unstressed fetal lamb, 
J. Clin. Invest. 58:1428, 1976. 

6. Philipps, A. F., Dubin, J. W., and Raye, J. R.: Alanine- 
stimulated insulin secretion in the fetal and neonatal 
lamb, AM. J. OBSTET, GYNECOL. 136:597, 1980. 

7. Philipps, A. F., Dubin, J. W., and Raye, J. R.: Response of 
the fetal and newborn lamb to glucose and tolbutamide 
infusions, Pediatr. Res. 13:1375, 1979. 

8. Meschia, G., Cotter, J. R., Makowski, E. L., and Barron, 
D. H.: Simultaneous measurement of uterine and umbili- 


26 


10. 
11. 
12. 


13, 


Philipps, Dubin, and Raye 


cal blood flows and oxygen dpeikes Q. J. Exp. Physiol. 
52:1, 1966. 


. Philipps, A. F., Dubin, J. W., ard Raye, J. R.: Fetal meta- 


bolic response to endogenous insulin release, AM. J. 
OBSTET. GYNECOL. In press. 

Rannels, D. E., Kao, R., and Morgan, H. E.: Effect of 
insulin on protein turnover in heart muscle, J. Biol. 
Chem. 250:1694, 1975. 

Fricke; R., and Clark, C. M., Jr.: Augmentation of glucose 
and amino acid uptake by insulin iņ the developing rat 
diaphragm, Am. J. Physiol. 24:117, 1973. 

Clark, C. M., Jr.: The stimulation by insulin of amino acid 
uptake and protein synthesis in the isolated fetal rat 
heart, Biol. Neonate 19:379, 1971. 

Picon, L.: Effect of insulin on growth and biochemical 
composition of the rat fetus, Endocrinology 81:1419, 
1967. 


14. 


15. 


16. 


17. 


‘January I, 1981 
Am. J. Obstet. Gynecole 


Schwartz, A. L., and Rall, T. W.: Hormonal regulation of 
incorporation of alanine-U-"C into glucose in human 
fetal liver explants: Effect of dibutyryl cyclic AMP, gluca- 
gon, insulin, and triamcinolone, Diabetes 24:650, 1975. 
Morriss, F. H., Jr., Adcock, E. W., HI, Paxson, C. L., Jr., 
and Greeley, W. J., Jr: Uterine uptake of amino acids 
throughout gestation in the unstressed ewe, AM. J. 
OBSTET. GYNECOL. 135:601, 1979. 

Riggs, T. R., Wise, H. D., and Motz, K. L.: Amino acid 
transport in diaphragms from newborn rats: evidence for 
insulin resistance, Am. J. Physiol. 235:E304, 1978. 
DeChatelet, L. R., and McDonald, H. J.: Effect of in vivo 
administration of various oral hypoglycemic agents on 
hepatic protein synthesis, Proc. Soc. Exp. Biol Med. 
127:415, 1968. 


Fetal macrosomia in experimental maternal diabetes 


YEE S. KIM, PH.D. 
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YOUNG KIM, Pu.D. 


St. Louis, Missouri 


Fetal macrosomia in diabetic pregnancy has been shown to accompany increases in the fetal levels 
of deoxyribonucleic acid (DNA) and proteins in animal model systems. In order to elucidate the 
underlying mechanisms of this macrosomia, the synthesis of DNA and proteins, the transport of the 
precursors, and the tissue level of DNA polymerase activities in macrosomic fetuses from mildly 
diabetic rats were compared with those in normal fetuses on 20.5 and 19.5 days of gestation. 
Increases in the influx of precursors and stimülation of synthesis of the macromolecules were 
observed in macrosomic fetuses as early as 19.5 days of gestation. However, stimulation of DNA 
polymerase activities in macrosomic fetuses did not occur until 20.5 days of gestation. Therefore, 
stimulation of DNA polymerase may participate in maintenance of macrosomia but does not initiate 
macrosomia. Whether or not increases in both the influx of substrates and the synthesis activities 
precede the macrosomia has yet to be determined. (AM. J. OBSTET. GYNECOL. 13927, 1981.) 


ALTHOUGH FETAL-MACROSOMIA induced by ma- 
ternal diabetes has long been recognized in human 
pregnancy," ? biochemical mechanisms underlying the 
pathogenesis and consequences of macrosomia have 
not been elucidated. One reason for the slow progress 
in the study of the mechanisms is the lack of an ade- 
quate animal model system. In animal model systems 
the experimental results concerning the fetal weight in 
diabetic pregnancy have been controversial until recent 
years.* 4 Evidence obtained very recently in our labora- 
tories and other laboratories has finally established that 
neonatal or fetal macrosomia in animal model systems 
is produced only under mildly diabetic conditions of 
the mother and the macrosomia disappears as the ma- 
ternal diabetes worsens.5? Moreover, we have ob- 
served that the maternal diabetes mediated changes in 
neonatal weight accompany corresponding changes in 
the deoxyribonucleic acid (DNA) content and DNA 
polymerase activities in the neonatal tissue.? This ob- 
servation implicates DNA polymerase activities as a 
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possible initiatiag cause for the stimulation of DNA 
synthesis and thereby manifestation of fetal mac- 
rosomia in diabetic pregnancy. In the present study, 
the time courses of changes in the fetal contents of 
DNA and proteins, precursor incorporation into these 
macromolecules, and tissue levels of DNA polymerase 
activities were determined and their relationships to 
fetal macrosomia were examined. 


Methods 


Animals. Female Sprague-Dawley rats weighing 180 
to 200 gm were divided into normal and streptozo- 
tocin-treated groups; animals in the streptozotocin- 
treated groups were given 32 mg/kg of streptozotocin 
intraperitoneally as described previously.’ On the tenth 
day thereafter 5lood samples were obtained from tail 
veins and the glucose concentration was estimated by 
the method of Jarrett and associates. Those strep- 
tozotocin-treated animals in which the blood glu- 
cose level was in the range of 130 to 300 mg/100 ml 
were termed mildly diabetic. Both normal and mildly 
diabetic animals were given Purina Rat Chow and wa- 
ter ad libitum and subsequently were used for mating. 

À group of 10 female rats weighing 200 to 250 gm 
were housed in one cage, and one male rat was placed 
in the cage from 1700 to 0800 hours. The animals were 
weighed and inspected every morning between 0800 
and 0900 hours. The presence of sperm on vaginal 
smears indicated mating, and the gestational period at 
this time was considered 0.5 day. In order to eliminate 
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Fig. 1. Mean body weights of fetuses from normal and mildly 
diabetic mothers. Fetuses were collected from normal (open 
bars) and mildly diabetic (shaded bars) mothers on days 20.5 
and 19.5 of gestation. Each of the four groups consisted of 15 
litters, and the height of the bar indicates the mean value of 
average fetal weights from 15 litters with the standard error of 
the mean. Asterisks show P « 0.05 when compared with the 
corresponding mean normal fetal weight. 


possible variation in fetal sizes due to causes other than 
maternal diabetes, the following precautionary mea- 
sures were implemented: One male rat was used for 
mating both normal and diabetic groups of rats in 
order to obtain matching litters for a set of experi- 
ments; female rats were eliminated from the study if 
they failed to mate before their body weight reached 
250 gm; only those litters containing 10 to 12 fetuses 
were included in the study. 

Fetuses from normal and mildly diabetic mothers 
were removed at 20.5 and 19.5 days of gestation. A 
total of 15 litters of fetuses from normal mothers were 
collected on day 20.5 of gestation, and the mean value 
of the average fetal weights of littermates and the stan- 
dard error of the mean value were calculated. 

Matching litters from mildly diabetic mothers were 
then obtained, and only those litters which had an av- 
erage fetal weight greater than the normal mean fetal 
weight by two times the standard error were selected. 
After all the experiments for the 20.5-day fetuses were 
completed, the 19.5-day fetuses were evaluated in the 
same manner. 

In those animals used in the radioisotope tracer ex- 
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periments, either 20 uCi/ 100 gm of ?H-thymidine, (50 
Ci/mmole, New England Nuclear) or 10 &Ci/ 100 gm of 
*H-1-leucine (70 Ci/mmole, New England Nuclear) 
was injected intraperitoneally into the side of the 
mother exactly 120 minutes before the animal was 
killed. i 

The pregnant rat was killed by decapitation and each 
fetus was isolated. The volk sack and umbilical cord 
were removed, and the fetus was then rinsed in a cold 
buffer solution containing the following: Tris-hydro- 
chloric acid, 37.0 mM (pH 7.3); potassium chloride 
50.0 mM; magnesium chloride, 3.3 mM; ethylenedi- 
aminetetraacetic acid, 0.5 mM; 2-mercaptoethanol, 6.0 
mM. After blotting to remove the excess buffer solu- 
tion, the fetuses from each litter were counted and 
weighed in order to determine the average fetal weight 
of the litter. The fetuses were killed and homogenized 
in a Polytron homogenizer for I minute. The final con- 
centration was adjusted with the buffer solution to 1 
gm of fetus per 10 ml of the total homogenate. This 
total homogenate was used as a starting material for the 
following experiments. 

Determination of fetal DNA and proteins. The con- 
centrations of DNA and proteins in the total homoge- 
nate were estimated by the methods of Schneider? and 
Lowry and associates, respectively. From these results 
the contents of these macromolecules (milligrams per 
fetus) were calculated. 

Measurement of ?H-thymidine and *H-leucine. 
Aliquots of the total homogenate were solubilized in 
equal volumes of 0.05N sodium hydroxide solution, 
and 0.2 ml of solubilized sample was placed in a scintil- 
lation counting vial. The radioactivity was measured in 
a Beckman CPM 100 scintillation counter.!! From these 
results the amourt of radioactive precursors in the total 
pool (counts per minute of *H-thymidine or *H-L- 
leucine per fetus? was estimated. 

From 3 ml aliquots of the total homogenate, DNA 
and proteins were extracted in triplicate by the meth- 
ods* '? described previously, and the amounts of radio- 
activity in DNA {counts per minute of *H-thymidine/ 
DNA/fetus) or in proteins (counts per minute of ?*H-L- 
leucine/proteins/fetus) were measured in the same 
manner as that described above. 

DNA polymerase-a@ activity assay. The polymerase 
activity was assayed by the method of Bollum'? with the 
following modifications: The total homogenate was 
centrifuged at 10,000 x g for 20 minutes, and the su- 
pernatant fraction was centrifuged again at 105,000 x 
g for 60 minutes. The 105,000 x g supernatant fluid 
was used without dilution for estimating the enzyme 
activity. The enzyme activity was determined by mea- 
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suring the polymerization of ?H-thymidine triphos- 
phate (TTP) (50 Ci/mmole; New England Nuclear) 


into the acid-insoluble fraction in the presence of 


activated calf thymus DNA as the template. The 
assay medium contained 50 uM each of d-adenosine 
triphosphate, d-guanosine triphosphate, and d-cytidine 
triphosphate, 75 uM ?H-TTP (20 gCi/mmole), 
and 0.06 mg/ml of activated DNA in the buffer 
solution described above. A 50 wl sample of the 
105,000 x g supernatant fluid was placed in an aliquot 
of 200 ul of the assay medium, and this reaction mix- 
ture was incubated at 37? C for 60 minutes. At zero 
time and at the end of the 60-minute incubation peri- 
od, 25 pl aliquots of the reaction mixture were with- 
drawn in duplicate and applied to filter paper disks, 
which were washed and dried according to the proce- 
dure described by Bollum.'® The treated disks were 
placed in individual vials and the radioactivity was mea- 
sured by the method described previously.'^ '? The 
amount of radioactive TTP incorporated into the acid- 
insoluble material (counts per minute of ?H-TTP 
polymerized per soluble protein in 1 gm of fetal tissue) 
is a measure of the polymerase activity. 

Comparison of macrosomic fetus with its normal 
littermates. Fetuses in four litters removed from dia- 
betic mothers on day 19.5 of gestation were used for 
comparison of macrosomic fetuses and normal litter- 
mates with respect to the parameters determined in the 
preceding experiments. In this series of experiments, 
individual fetal weights were measured, and those 
fetuses whose weights were larger than the mean nor- 
mal fetal weight by two times the standard error (both 
values established in the preceding experiments) were 
selected as macrosomic fetuses and were processed 
separately from the remaining littermates. Other ex- 


perimental procedures were the same as those de- | 


scribed above. Statistical analysis was not performed on 
the results of these experiments for obvious reasons. 
Statistics. Throughout this report, data were ex- 
pressed in mean + standard error whenever applica- 
ble, and significances of differences between mean val- 
ues being compared were determined by the paired t 


test. The difference was considered significant when 
P « 0.05. 


Results 


Mean fetal weights of litters of normal and diabetic 
mothers are shown in Fig. 1. These results were ob- 
tained from the fetuses used in the subsequent experi- 
ments. The mean body weights of fetuses obtained 
from diabetic mothers on both 20.5 and 19.5 days of 
gestation were significantly greater than the mean body 
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MEAN FETAL WEIGHT 
(a) 


DNA POLYMERASE ACTIVITY 
(cpm/g)x 1079 





20.5 days 
GESTATION PERIOD 


19.5 days 


Fig. 2. Relationship between fetal weight and fetal DNA 
polymerase activity. Panel A shows mean values of average 
fetal weights from litters obtained from normal (open bars) and 
mildly diabetic (shaded bars) mothers on days 20.5 and 19.5 of 
gestation. The height of each bar shows the mean value (with 
standard error) of five average fetal weights of the litters in 
each group. Panel B shows the tissue level of DNA polymerase 
activities in fetuses shown in Panel A. Each bar represents the 
mean value (with standard error) from five litters in each 
group. Asterisks show P « 0.05 when compared with corre- 
sponding normal groups. 


weights of fetuses from corresponding normal moth- 
ers. These results indicated that macrosomic litters 
could be obtained as early as day 19.5 of gestation (2 
days before birth). 

Table I shows the rate of DNA synthesis and the rate 
of thymidine influx in normal and macrosomic fetuses. 
On day 20.5, the DNÀ content of the macrosomic fetus 
was significantly larger than that of the normal fetus, 
and the amounts of radioactive thymidine in both the 
total pool and the DNA pool of the macrosomic fetus 
were significantly greater than those in the correspond- 
ing pools of the normal fetus. Furthermore, the results 
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Table I. Effect of maternal diabetes on fetal thymidine pools 






Fetal weight 
(gm + SEM) 


Fetal status 


` _ 20.5-day-old fetus frome 


Normal mother (n = 5) 4.27 + 0.13 13.2 + 0.5 

Diabetic mother (n = 5) 4.79 + 0.18 15.6 + 0.7 
t P «0.05 P «0.05 
19.5-day-old fetus from: : - 

Normal mother (n = 5) 2.62 + 0.13 8.02 + 0.37 

Diabetic mother (n = 5) 2.94 + 0.07 9.30 + 0.23 
t P < 0.05 P < 0.05 


Table II. Effect of maternal diabetes on fetal leucine pools 


Fetal weight 
(gm + SEM) (mgifetus + SEM) 






Fetal status 


20.5-day-old fetus from: 


Normal mother (n = 5) 4.28 + 0.12 284 +5 
Diabetic mother (n = 5) 4.81 € 0.17 341 x7 
t P < 0.05 P < 0.05 
19.5-day-old fetus from: ] 
Normal mother (n = 5) 2.65 + 0.13 1845 
Diabetic mother (n = 5) 2.96 x 0.10 203 + 6 
t P < 0.05 P < 0.05 





DNA content 
(mg/fetus + SEM) 





Protein content 


January 1, 1981 
Am. J. Obstet. Gynecol. 










?H thymidine in DNA pool 
(cpmlfetus + SEM) x 10° 


3H-thymidine in total pool 
(cpmifetus + SEM) x 107? 








274 € 6 84 x4 

384 + 7 159 € 7 

P « 0.05 P < 0.05 

119 x 8 81 x3 

224 +7 6142 

P< 0.05 P < 0.05 
3H-leucine in total pool 3H-leucine in protein pool 
(cpmifetus Xx SEM) x 107? | (chmlfetus + SEM) x 107? 

100.6 + 18.0 3.6 + 0.3 

115.9 + 17.1 4.9 + 0.5 

P< 0.05 P « 0.05 

55.0 + 4.8 2.9 + 0.2 

68.8 + 7.i 7.5 + 0.6 

P « 0.05 P «0.05 





Table III. Comparison between macrosomic fetus and normal littermates from diabetic mother 









Fetal status 

Litter No. 1 

Macrosomic fetuses (n = 1) 3.02 8.88 

Normal fetuses (n = 10) 2.46 7.70 
Litter No. 2 

Macrosomic fetuses (n = 3) 2.93 ^ 9.14 

Normal fetuses (n — 9) 2.65 8.11 
Litter No. 3 ` 

Macrosomic fetuses (n = 1) 3.12 10.05 

Normal fetuses (n = 10) 2.77 8.25 
Litter No. 4 

Macrosomic fetuses (n = 2) 2.96 9.22 

Normal fetuses (n = 8) 2.54 7.92 


Fetal weight | DNA content | Polymerase activity 
(gm) (mglfetus) | (cpmlgm) x 1079 





3H-thzmidine in total 
pool (chmlfetus) x 107? 


*H-thymidine in DNA 
pool (cpmlfetus) x 1079 


= 1,167 449 
> 146 52 
- 700 353 
E 110 47 
9.12 = = 
2.21 = = 
2.30 = = 
2.26 = - 





from the 19.5-day fetuses were very similar to those of 
the 20.5-day fetuses. The stimulation of DNA synthesis 
as well as thymidine influx in macrosomic fetuses oc- 
curred as early as day 19.5 of gestation. 

Fig. 2 depicts the relationship between fetal mac- 
rosomia and fetal DNA polymerase activities. The 
fetuses obtained on day 20.5 showed that the tissue 
levels of DNA polymerase activities in macrosomic 
fetuses were significantly higher than the tissue ac- 
tivities of the enzyme in normal fetuses. On the other 
hand, tissue levels of enzyme in macrosomic fetuses 
obtained on day 19.5 were not significantly different 


from the activities in normal fetuses. In contrast to the 
20.5-day fetuses, macrosomia in the 19.5-day fetuses 


' did not accompanv stimulation of DNA polymerase ac- 


tivity: 

Table II shows the rate of protein synthesis and the 
rate of amino acid influx in normal and macrosomic 
fetuses. The mean fetal weights and total protein con- 
tents indicated that fetuses obtained from diabetic 
mothers on both day 20.5 and day 19.5 were macro- 
somic. The rate of leucine transport into fetuses as 
measured by the amount of total *H-leucine incorpo- 
ration was significantly greater in macrosomic fetuses . 


« 
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than in normal fetuses. The rate of protein synthesis as 
measured by the amount of ?H-leucine incorporation 
into protein was greater in macrosomic fetuses than in 

. normal fetuses. Increase i in both the protein synthesis 
and transport of the precursor occur red in macrosomiic 
fetuses as early as day 19.5 of gestation. 

The macrosomic fetuses and normal littermates 
from diabetic mothers are compared in Table III. All 
of these litters were obtained on day 19.5 of gestation. 
Litters No. 1 and No. 2 showed that DNA synthesis and 
transport of thymidine were greater in the macrosomic 
fetuses than in their normal littermates. Litters No. 3 
and No. 4 showed that DNA polymerase activities in 


the macrosomic fetuses were not significantly different - 


from the enzyme activities in their normal littermates. 
The results were essentially the same as those shown in 
Fig. 2 and Table I. 


Comment 


Under different pathophysiologic conditions in a 
variety of mammalian tissues, changes in tissue mass 
have been correlated with concomitant changes in the 
rate of DNA synthesis, and the changes in DNA syn- 
thesis have been attributed to the tissue levels of DNA 
polymerase activities.'*~'® Our earlier observation? in- 
dicated that neonatal macrosomia accompanies in- 
crease in the DNA content and stimulation of DNA 
polymerase activities, but whether or not stimulation of 
this enzyme initiates the fetal macrosomia has not been 
shown. The present study shows that manifestation of 
fetal macrosomia precedes a noticeable increase in the 
tissue level of the enzyme activity (Fig. 2), but the stimu- 
lation of the polymerase occurs only subsequently in 
macrosomic fetuses. These results were interpreted as 
meaning that stimulation of DNA polymerase-a@ par- 
ticipates in the maintenance of macrosomia but is not 
an initiating cause of macrosomia. The DNA poly- 
merase data for littermates (Table III) also provide 
strong evidence that stimulation of DNA polymerase is 
not dn antecedent condition for manifestation of mac- 
rosomia. 

Increases in the mirosea retention and increases in 
the contents of DNA and proteins in macrosomic 
fetuses and neonates have been shown previously.® 19 
However, whether or not the rate of synthesis of these 
macromolecules is stimulated in macrosomic fetuses 
and neonates and, if so, the mechanism of stimulatiori 
have not been elucidated. The results reported here 
show that the rates of synthesis of both DNA and pro- 
teins are increased in macrosomic fetuses as early as 
day 19.5 of gestation (Tables I and II). Furtherniore, 
the rates of transport of the precursors from the ma- 
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ternal side to the fetal side are considerably increased 
in the macrosomic litters (Tables I and IJ). 7 

The increase in synthesis of DNA and proteins. re- 
ported here is consistent with the increase in the tissue 
content of these’ macromolecules in the macrosomic 
fetuses: Nevertheless, the possibility of a decrease in 
the rate of degradation as an additional mechanism for 
fetal macrosomia cannot be excluded on the basis of 
present data. 

The pulse-labélirig method has been widely used for 
estimating rates of synthesis of macromolecules and 
rates of precursor influx. However, results from such 
experiments require a careful analysis. Plasma levels of 
amino acids and carbohydrates (leucine, glutamine, 
and glucose) in both fetal and maternal sides have been 
shown to be higher in maternal diabetes.?^ ?! There- 
fore, in the experiments reported here, the specific 
radioactivities of leucine in the maternal circulation 
and in the fetal circulation should be lower in the dia- 
betic mother and its fetus than in the normal mother 
and fetus. The plasma levels of thymidine in diabetic 
rats and their fetuses are not known. However, the 
experiments with littermates (Table III) provide thé 
evidence for an increase in the rate of transport of 
thymidine and a corresponding increase in DNA syn- 
thesis in macrosomic fetuses. Since the fetal source of 
thymidine depends on synthesis from aminio acids and 
carbohydrates in the fetus, the specific radioactivity of 
the thymidine precursor pool in the macrosomic fetus 
(in the diabetic mother) should be lower than that in 
the normal fetus (of the normal mother). These obser- 
vations suggest that the stimulation of transport of pre- 
cursors and synthesis of the macromolecules in the 
macrosomic fetus would in reality be greater than that 
indicated by the radioactivity data presented here. 

Finally, exact mechanisms underlying the stimula- 
tion of synthesis of DNA and proteins in the macro- 
somic fetus are not clearly understood. However, in- 
creased substrate levels (i.e., increase in precursor pool 


_ sizes) offer a possible mechanism by which the synthetic 


activities are stimulated. Increase in transport of me- 
tabolites from the maternal side to the fetal side ap- 
pears to be one of the early changes associated with 
development of macrosomia in diabetic pregnancy. 
This proposal is consonant with reports showing struc- 
tural and functional alterations in vascular systems in- 
duced by diabetes.?-?* Furthermore, it has long been 
observed that pregnancy complicated by maternal dia- 
betes induces fetal hyperglycemia and hyperinsu- 
linemia,” 25 and it has long been known also that insu- 
lin promotes cellular transport of amino acids and sub- 
sequent synthesis of proteins.* ?' In fact, fetal hy- 


n 
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perinsulinemia has been implicated in stimulation of 
fetal and placental growth ?* ?? Nevertheless, the actual 
temporal sequence of increases in the glucose and in- 
sulin levels and increases in the substrate influx into 
macrosomic fetuses has yet to be correlated. 


10. 


12. 


13. 


15. 


. Wells, L. J., Kim, J. N., Runge, W., 
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Short-term variability of fetal heart rate during 
pregnancies with normal and insufficient placental 


function 


VEIKKO KARINIEMI 
PIRKKO AMMALA 
Helsinki, Finland 


Pd . 


The differential index (DI) describing the short-term component of the fetal neart rate (FHR) was 
measured serially in 65 fetuses during normal pregnancies, in 68 fetuses with suspected intrauterine 
growth retardation (IUGR), and in 84 fetuses with suspected postmaturity. The analyses of FHR 
variability were made by a microprocessor-based "on-line" method with the use of the abdominal 
fetal electrocardiogram (aFECG) in the statistical calculation of the interval differences. The analysis 
of FHR variability was successful 463 of 581 times (8096) in the reference group, 73 of 89 times 
(8296) in the group with suspected IUGR, and 121 of 127 times (9596) in the group with suspected 
postmaturity. There was no fetal distress in the reference group, but fetal distress did occur in 24 
(3596) of the IUGR fetuses and in 13 (1596) of the postmature fetuses. The first percentile limit of 


Dis in the normal group was used as the normal limit of DI for fetuses with IUGR. In the postmature 
group the cutoff level of DI was set at 3.5. The sensitivity of DI in predicting fetal distress was 64% 
in the group with suspected IUGR and 54% in the group with suspected postmaturity. The predictive 
values of DI were 80% and 58%, respectively. The risk ratios of abnormal and normal Dls were 3.6 


in suspected IUGR and 6.8 in suspected postmaturity. Hence, DI seems to 5e a sensitive and 
reliable indicator of developing fetal distress in suspected IUGR and postmaturity. The fairly high 
failure rate of aFECG at the onset of the third trimester of pregnancy limits the practical value of 


FHR analysis. (AM. J. OBsTET. GYNECOL. 139:33, 1981.) 


ONE OF THE MOST DIFFICULT problems in modern 
obstetrics is to detect the true cases of suspected in- 
trauterine growth retardation (IUGR) and postmaturi- 
ty. The main reason for this dilemma is the unknown 
time of ovulation. However, we know that uteroplacen- 
tal insufficiency (UPI), which is the cause of fetal dis- 
tress in both of these risk groups, may conflict with the 
course of pregnancy at any time. We also know that at 
the end point of UPI the human fetus consistently 
shows late decelerations and a fixed baseline of the fetal 
heart rate (FHR). Observation of late decelerations 
with spontaneous uterine contractions would require 
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impractically long recordings of FHR in all cases of 
suspected UPI. A consistent fixed baseline of FHR, on 
the other hand, may be too late as a sign of fetal 
jeopardy because the fetal brain may have been dam- 
aged when the sign is manifest. 

This investigation was based on the hypothesis that 
the reduction of FHR variability can be detected by 
automated statistical methods before it is visually rec- 
ognizable in the cardiotocogram. With this method, the 
time-consuming task of detecting true IUGR and 
postmaturity could be avoided and the obstetrician 
could concentrate on identifying fetuses with chronic 
hypoxia causea by placental degeneration. 

Methods for quantifying FHR variability during 
labor from a direct fetal electrocardiogram (FECG) 
have been presented by several research groups.’~® 
Only two groups have published results from the an- 
tepartum period on a quantitative basis.* * In this re- 
port the differential index (DI) introduced by Yeh and 
associates? was used as a measure of the short-term 
variability of FHR. 
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Fig. 1. Scattergram of DIs measured from 5-minute samples 
of abdominal fetal electrocardiograms during 65 normal 
pregnancies. The lower first percentile limit is drawn as the 
normal limit of DI. 
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Fig. 2. Development of DIs measured fróm 5-minute samples 
of abdominal fetal electrocardiograms of 61 fetuses with sus- 
pected intrauterine growth retardation. The normal limit of 
DI from Fig. 1 is drawn for reference. 


Patients and methods 


Normal pregnancies. The reference material was 
collected from uncomplicated singleton pregnancies of 
private patients whose fetuses experienced a good out- 
come. There were no maternal diseases except feto- 
pelvic disproportion. All fetuses were monitored by 
cardiotocography during labor or before cesarean sec- 


tion. There were no late decelerations or fixed baseline 


of FHR. All had an Apgar score of more than 7. None 
had acidosis during labor. A total of 463 DIs were mea- 
sured at 1- to 4-week intervals in these 65 fetuses. 

` IUGR. This group consisted of 68 pregnant patients 


LÀ 
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referred from the maternity outpatient clinics to the 
Departments of Obstetrics and Gynecology, Helsinki 
University Central Hospital. IUGR was suspected when 
the symphysis-fundus distance or biparietal diameter 
fell below the fifth percentile of the normal population. 
The weights of the newborn infants ranged from 585 
to 3,630 gm (mean 2,043 gm + 814 SD). Thirty-five 
were delivered by cesarean section. Five perinatal 
deaths occurred in this group: One infant had a severe 
fetomaternal transiusion; one infant had a congenital 
malformation of the kidnevs; one infant had trisomy- 
18; one infant had a diabetic mother (White Class F), 
and one infant died of respiratory distress syndrome 
and intracerebral hemorrhage: Eleven babies had 
Apgar scores of less than 7 at 1 or 5 minutes. Twenty- 
four fetuses showed late decelerations and 26 had a 
fixed baseline of FHR during labor or before cesarean 
section. A fetal blood analysis was performed in two; 
neither had acidosis. Twenty-five fetuses had two or 
more signs of feta] distress. One of the survivors had 
trisomy-21. A total of 73 DIs were measured in this 
group. 

Postmaturity. A total of 84 pregnant patients in this 
group were sent to our clinic for suspected postmaturi- 
ty. Postmaturity was suspected when the pregnancies 
were 10 days or more past term according to the 28-day 
period. No perinatal deaths occurred in this group. 
Ten babies were delivered by cesarean section and nine 
were delivered by vacuum extraction; the rest were de- 
livered spontaneously. Four had Apgar scores less than 
7, and six had signs of acidosis following fetal blood 
analysis. Thirty-three fetuses showed late decelerations 
and 20 had a fixed baseline of FHR. Thirteen fetuses 
had two or more signs of fetal distress. A total of 121 
DIs were measured in this group. 

Fetal distress. Included in the category of fetal dis- 
tress were perinatal death or the occurrence of two of 
the following symptoms: more than two late decelera- 
tions during labor or before cesarean section, fixed 
baseline of FHR (total variability less than 5 bpm by 
visual inspection) for more than 5 minutes in the same 
circumstances, actual pH less than 7.20 or base excess 
less than —13 (Saling method), and Apgar score less 
than 7 at 1 or 5 minutes after birth. 

Measurement of the short-term variability of FHR. 
DIs were measured by a previously described meth- 
od? The sample time of 5 minutes was chosen because 
DI is insensitive to the sample time? and the short re- 
cording ume allowed the test to be performed even in a 
supine position. The upper rejection limit for beat-to- 
beat differences was 5 bpm. Two silver cup electrodes 
with recording paste and an HP-8030A cardiotoco- 


` graph were used for recording the abdominal FECG. . « 
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Fig. 3. Development of DIs measurd from 5-minute samples of abdominal fetal electrocardiograms 
of 82 postterm fetuses. The dotted line indicates an arbitrarily chosen cutoff level of DI. Gestational 
days have been calculated according to the individual lengths of periods. 


Table I. Results of the FHR analyses performed in 152 fetuses with suspected placental insufficiency 



















Felal distress 

















Failures of Sensitivity | Predictive | Relative 
analysis value (96) risk 
Suspected IUGR 68 7 —— 64 80 3.6 « 0.01 
orma 
Suspected postmaturity 84 9 — E A 54 58 6.8 < 0.002 
Total : Abnormal 23 9 
152 9 Normal 15 96 61 72 5.5 « 0.0001 








The normal limit of DI in the group with suspected IUGR is explained in Fig. 1. The abnormal values of DI in the group with 
suspected postmaturity are less than 3.5. Statistical significance was assessed by the chi-square test from frequencies of which the 


relative risk was calculated. 


The mothers lay supine or slightly tilted laterally. The 
analysis was regarded as a failure when less than 30% 
of fetal intervals were accepted in the analysis. 

Assessment of the test. The results were divided into 
five categories: failure of analysis, correct positive re- 
sults (fetuses with one or more abnormal DI and fetal 
distress), false positive results (fetuses with one or more 
abnormal DI without two signs of fetal distress), correct 
negative results (fetuses with normal DIs with no fetal 
distress), and false negative results (fetuses with normal 
DIs but fetal distress). 

Three statistical descriptors were used to assess the 
clinical value of the test (DI): sensitivity, predictive 
value, and relative risk." Sensitivity was defined by the 
percentage of fetuses with a correct positive result in 
the group with fetal distress. Predictive value was the 


correct positive results as a percentage of all the posi- 
tive results. The relative risk was the ratio of the per- 
centage of true positive results to the percentage of 
false negative results. Statistical significance between 
the two percentages in the calculation of the relative 
risk was assessed by the chi-square test. 


Results 


Normal pregnancies. The distribution of the DIs as 
a function of normal gestation is presented in Fig. 1. 
Only 1% of the results fell below the limit drawn for 
normal. The DI tended to increase with advancing ges- 
tation. The DIs were not normally distributed. 

Suspected IUGR. The distribution of the DIs in sus- 
pected IUGR can be seen in Fig. 2. The difference 
between the distributions in Figs. 1 and 2 is highly sig- 
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Fig. 4. Six true positive results (4) and six rue negative results (B) of fetal heart rate analyses (DIs) 
performed for fetuses with suspected IUCR and the corresponding strips of FHR tracings. 


nificant (p < 0.001, x*test) Twenty of 68 fetuses nad 
abnormal DIs. Four of these were false positive. Nine 
fetuses had normal DIs although they developed Etal 
distress (false negative) (Table I). FHR analysis of seven 
fetuses failed. 

Suspected postmaturity. The distribution of the DIs 
according to the gestational day is presented in Fiz. 3. 
No significant trend in the DI was observed during the 
postdate period. Twelve of 84 fetuses had abno mal 
DIs. Five of these were false positive. Six fetuses had 
false negative DIs (Table I). FHR analysis of two 
fetuses failed. 

Assessment of DI as a test for fetal distress. Sen- 
sitivity, predictive value, and relative risk of DI as: test 
for developing fetal distress are given in Table I, which 
also shows the frequency of failure of FHR analy-is in 
the various groups. The relative risks of abnorma. and 
normal DIs in both groups and in the whole seris are 
highly significant. 


Comment 

The development of FHR variability during n=rmal 
gestation has been described previously on a semi- 
quantitative!! and a quantitative basis.” ? This study 


confirms the rising trend of beat-to-beat variability dur- 
ing normal gestation. Limits for normal values have not 
previously been set. The cutoff level of the first per- 
centile chosen by as is natural for the DI distribution. 
The significantly different distribution of DIs in the 
normal group and in the group of suspected IUGR 
supports the selection of this limit. The cutoff level of 
8.5 for the postterm fetuses is arbitrary, but the distri- 
bution of the DIs in the postterm group suggests that 
this limit also is meaningtul. 

FHR analysis was almost always successful in the 
group with suspected postmaturity. Analysis very 
probably would have succeeded in the two unsuccessful 
cases if the fetus had not moved during the recording. 
This finding suggests that the abdominal FECG should 
always be used when a cardiotocogram is recorded 
after term. This would help to avoid misinterpretation 
of FHR variability caused by trigger error in the ul- 
trasound. The fairly high failure rate of FHR analysis 
in the normal and IUGR groups is attributable to the 
failure of the adominal FECG at the onset of the third 
trimester of pregnancy. This concurs with earlier stud- 
ies on the signal size of the adominal FECC.'* The rea- 
sons for this phenomenon are not known. 
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The risk groups of pregnancies studied here— 
suspected IUGR and postmaturity—are usually asso- 
ciated with insufficient placental function. Perinatal 


, death is very uncommon among postterm pregnancies 


SUNG 


(none in 1979 in our clinic with over 5,700 deliveries a 
year) and rare in the whole population (7.8/ 1,000), and 
hence it cannot be used as a sole criterion of fetal dis- 
tress. Therefore, the most reliable signs of fetal 
hypoxia due to UPI, late decelerations and a fixed 
baseline of FHR, were selected as indicating fetal dis- 
tress. Since they were fairly common in the group of 
suspected IUGR, two additional signs, fetal acidosis 
and a low Apgar score, were applied. The presence of 
two of these four would very probably indicate in- 
sufficient placental function. 

The clinical decisions to treat the fetuses in the risk 
groups were based mainly on the nonstress test of car- 
diotocography. The oxytocin challenge test is not used 
in our clinic. The results of the FHR analysis did not 
influence the decisions. The fairly good fetal outcome 
(perinatal death rate of 3.3%) in these high-risk groups 
is obviously related to the experience of the obstetri- 
cians in interpreting cardiotocograms and to intensive 
neonatal care. Gomparison of the FHR analysis with 
nonstress cardiotocography was not the aim of this 
study, but some such comparison is evidently needed. 

The DI was more sensitive and more specific in de- 
tecting fetal distress in the group with suspected IUGR 


Short-term variability of FHR 37 


than in the group with suspected postmaturity, On the _ 
other hand, the relative risk was higher in the group of 
postterm fetuses, probably because of the low risk of 
fetal distress after a normal DI. f 

Could these results havgfedi obtained by visual in- 
spection of the cardioyscograms by experienced obste- 
tricians? It has S ee that visual evaluation of 
FHR variability is problematic, but its accuracy can be 
improved by training.!? It is evident from a comparison 
of the true positive results of DI in the Suspected IUGR 
group of this study with some of the true negative re- 
sults (Fig. 4) that it would be extremely difficult to 
evaluate these recordings visually. 

The main advantage of FHR analysis versus bio- 
chemical antepartum fetal monitoring is that the re- 
sults of the analysis are available immediately. The 
short recording time compared with that of nonstress 
cardiotocography will make it more practical as a 
screening tool. The main disadvantage of FHR analysis 
is the fairly high failure rate of the adominal FECG at 
the onset of the third trimester of pregnancy. Accord- 
ing to this study, DI seems:to be a sensitive and reliable 
indicator of developing fetal distress in postterm and 
growth-retarded fetuses. . 

We thank Prof. O. Widholm, Prof. H. Zilliacus, and 
Prof. O. Karjalainen for the clinical material, and 
nurse-midwife Leena Paarma for technical assistance. 
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Maternal and cord blood complement activity: 
Relationship to premature rupture of the membranes 
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New Orleans, Louisiana 


Human complement levels are known to reflect the presence of clinical infection, with low levels 
indicative of increased utilization in the body's immane response. Premature rupture of the 
membranes (PRM) is associated with an increased maternal-fetal infectious morbidity, yet 
histopathologic and bacteriologic parameters often 3o not reflect this. In this prospective study 
maternal and cord serum total hemolytic complement activity (CH) was measured in 102 patients 
without evidence of infection, with and without PRM, to determine if there exists within the 
maternal-fetal unit an immunologic response to this event. It was found that maternal serum CHso 
regardless of length of gestation, is similar to that ef the nonpregnant adult population, except in 
cases of PRM greater than 12 hours in which it is significantly lower The CHs in term newborn 
infants was significantly lower than that of matched maternal samples and dropped with decreasing 
gestational age. CH.) in cord serum from babies ai mothers with PFM failed to srow a significant 
decrease when compared to those of mothers without PRM. (AM. J. OBsTET. GYNECOL. 139:38, 


1981.) 


MANAGEMENT DECISIONS with regard to patients 
with premature rupture of the membranes (PRM) are 
mainly based on findings of maternal-fetal infect on. 
Although histopathologic and bacteriologic documen- 
tation suggesting infection points to PRM as a major 
predisposing factor," * significant clinical maternal- 
fetal infection in such cases is often absent.* Human 
complement levels are known to reflect the presence of 
clinical infection with low values indicative of increased 
utilization in the immune response.* * Measuremeat of 
the various components (C3, C5, etc.) of the comple- 
ment system is a quantitative one done at a certain 
point in the cascade of activity. Total hemolytic zom- 
plement activity (CHso) is a functional measurement 


and more accurately reflects the sum degree of com- . 


plement fixation.® In this prospective study we exam- 
ined maternal and cord CH, to determine if there is an 
immune response within the maternal-fetal unir trig- 
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gered by PRM, possibly indicating infection prior to its 
becom:ng clinically evident. 


Subjects and methods 


Obstetric inpatients (including maternal transfers) 
from Ochsner Foundation Hospital and their infants 
made up the study group from which we took 102 
maternal and 102 matched cord blood samples. 
Any patient with clinical evidence of intrapartum 
chorioamnionitis or endometritis (fever-tachycardia, 
leukocytosis, uterine tenderness) was excluded from 
the study. Maternal blood samples were taken within 2 
hours before delivery from three groups of 34 women: 
(1) patients at term (37 weeks or greater); (2) patients at 
less than 37 weeks' gestation; and (3) patients with rup- 


ture of the membranes earlier than 12 hours before ` 


delivery. In this zroup 15 had ruptured membranes 12 
to 24 hours of duration, 15 had ruptured membranes 


` 24 to 48 hours of duration, and three patients had 


ruptured membranes greater than 48 hours. 

Cord serum samples were grouped as follows: (1) 
term, (2) less than 37 weeks, (3a) term, with PRM more 
than 12 hours, and (3b) preterm, with PRM more than 
12 hours. All postpartum women and newborn infants 
were evaluated for infection by clinical measures and 
appropriate cultures where indicated. 

We measured complement activity by the CH; 
tec nique, with the use of an initial dose of 0.3 ml of 
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Table I. Maternal serum CH, 


l. = 37 weeks 34 25-141 
2. «87 weeks 34 30-138 
3. PRM > 12 hours 34 10-141 
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ON 





Mean CH s +°SD Significance” 


91.20 + 25.82 


80.97 + 29.62 — NS < 0.001 
65.02 + 30.42 ; k 





CH; = Total hemolytic complement activity (percentage of normal adult value) SD = 1 fancard deviation from mean, NS = 


Not significant. 
*Student's t test. 


Table II. Cord serum CH, 


Group Range 

1. = 37 weeks 34 5-154 

2. « 97 weeks 34 2-102 

3a. = 37 weeks, 15 :17-86 
PRM > 12 hours 

3b. « 37 weeks, 19 12-75 


PRM » I2 hours 





Mean CH sy = SD Significance* 


62.44 + $4.91 
3187 + 23.51———77 P < 0001 


45.80 + 83.14 Drs 
Im p «001 
31.20 + 25.12 





CH, = Total hemolytic complement activity (percent of normal adult value). SD = 1 standard deviation from mean. NS = 


Not significant. 
*Student’s t test. 


serum, a progressive dilution system of 8/10, and calcu- 
lation according to a new, more precise equation.* 7 
The final dilution volume in each tube was 0.6 ml, to 
which 0.6 ml of sensitized corpuscles adjusted to an 
optical density of 1.4 was added. Under these condi- 
tions, the normal adult level is 100 U. However, be- 
cause of the large variations in unit size reported in the 
literature, values are reported here in percentages of 
normal adult values. i 


Results 


Maternal samples. The distribution of CHso values 
from the maternal serum is shown in Table I. The 
relatively large standard deviations seen are common 
in measurements of CH; by this technique.’ Values for 
term and preterm patients were similar. In those 
women delivered more than 12 hours after rupture of 
the membranes, the mean CH5, (65.20) was sig- 
nificantly lower than that of both groups without PRM 
(91.20 and 80.97). 

There were only two cases of postpartum endome- 
tritis, both from the PRM group. The predelivery CH, 
values in these two patients were 30 and 59.2. 

Cord samples. Table II shows the distribution of 
complement values in the cord serum. Differences by 
gestational age (Group 1 versus Group 2 and Group 3a 
versus 3b) were significant, but differences between the 
groups with and without PRM were not significant. 
"Term newborn infants of mothers with PRM (Group 
3a), when compared with those without PRM (Group 
I), demonstrated an apparent decrease in mean CH, 
but the difference was not significant. One term new- 


born infant, whose mother had PRM, subsequently 
grew Group B B-hemolytic streptococci from a surface 
culture. The baby had no clinical evidence of infection 
and had a cord CH, of 85. Five preterm infants from 
Group 3b were clinically suspected of having an infec- 
tion, including leukocytosis, but none had positive sur- 
face or blood cultures. 


Comment 


The complement system, a component of the body's 
immune mechanism, is composed of a series of inactive 
proteins circulating in the extracellular fluid compart- 
ment. In the presence of infection, the system is acti- 
vated through either the classical (binding of antibody 
molecule) or properdin pathway and cascades toward 
production of active intermediaries in the immune re- 
sponse.* Levels of complement then fall below normal ' 
values, indicating that complement is being consumed 
in the body's defense.* * ` ; 

Complement activity levels in pregnancy have been 
shown to be similar to those of nonpregnant women.? 
Our results showing a significantly lower mean CH, in 
those patients with PRM greater than 12 hours are the 
first reported evidence of. what appears to be an early 
maternal immunologic response elicited by ruptured 
membranes. The CH; decrease may result from the 
release of fluid containing antigens heterologous to the 
mother; triggering an antigen-antibody reaction with 
consumption of complement, and/or from the pres- 
ence of infective agents that initiate the complement 
reaction as a protective mechanism. Only two patients 
(from the PRM group) had postpartum endometritis 
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and the CH;, levels before delivery were both below the 

` mean for the group. It is conjecture at this point to 
state that this signifies a response to subclinical mater- 
nal infection. Further prospective studies of patients 
with proved infectioreeffty clarify this association and 
suggest a clinically useful paragieter. 

Ontogeny of complement syntXesis begins as early as 
10 weeks of fetal age? from a yet undetermined source 
(although peritoneal and alveolar cells from the 14- 
week fetus produced complement in vitro)" and pre- 
cedes ontogeny*of immunoglobulin synthesis. Com- 
plément does not cross the placenta” '; therefore, 
cord serum refiects newborn CH; exclusively. 
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Complement activity in the term fetus has been 
shown to be approximately half of matched maternal 
levels.” !- ' 4 Normal adult levels are reached by 6 


months of age.! © In premature infants, complement | 


levels tend to be lower with decreasing gestational 
age." !> 16 Our results support these findings. The 
relative state of complement deficiency in both term 
and preterm newborn infants raises the possibility of 
impaired complement-dependent immunologic func- 
tion and may partially explain the incidence of serious 
infection, especially in preterm neonates,'* !* '* who in 
our study showed no response to PRM. 
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Protein synthesis by human fetal lung 
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Biochemical and morphologic studies have shown that proteins and carbohydrate-protein 
complexes, in addition to phospholipids, are present in the alveolar surface layer. For this reason 
the study of lung protein synthesis in parallel with phospholipid biosynthesis and its regulation is of 
interest. The data obtained show that from 16 to 24 weeks' of gestation the human fetal lung rapidly 
incorporated '*C-leucine into proteins from the particulate fraction and 105,000 x g tissue i 
supernatant fraction. The distribution of radioactivity between protein fractions after gel filtration on 
Sephadex G-200 revealed three major peaks of radioactivity. According to our results the protein, 
detected at the site of the 7S peak of normal serum, was synthesized in vitro by human lung tissue, 
as was a more rapidly labeled 19S protein which was released into the incubation medium. The 
addition of prolactin and cortisone to the incubation medium led to a dose-dependent inhibition of 
total protein synthesis by the human fetal lung in vitro. The significant decrease in C-leucine 
incorporation was noticed in proteins eluted from the Sephadex G-200 column in fractions 
corresponding to the 19S and 7S peaks of normal human sera. (Am. J. OBSTET. GYNECOL. 


139:41, 1981.) 


FETAL, MATERNAL, and amniotic fluid hormones 
undoubtedly influence fetal pulmonary growth and 
development as well as that of other organs. Pulmonary 
immaturity, which leads to the respiratory distress syn- 
drome (RDS), is caused by inability of the type II 
pneumocytes of the fetal lungs» ? to synthesize ade- 
quate quantities of surfactant. 

Present evidence indicates that thvroxine,?$ cor- 
tisone,™" and prolactin” play an important role in the 
development of the lung in utero. The influence of 
growth hormone, estradiol, and testosterone has not 
been fully defined. 

The major surface-active component of surfactant is 
a specific lecithin, dipalmitoyl phosphatidylcholine, 
also called dipalmitoyl lecithin. Biochemical and mor- 
phologic studies have shown that proteins and car- 
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bohydrate-protein complexes are also present in the 
alveolar surface layer. For this reason the study of lung 
protein synthesis in parallel with phospholipid biosyn- 
thesis and its regulation is of interest. 
The evidence that mature lung tissue can synthesize 
proteins rapidly in vivo and in vitro came from Massaro 
and associates.!? The absence of information concern- 
ing protein synthesis by the human fetal lung and its 
regulation led to the present work, which showed that 
human fetal lungs synthesize proteins actively and that 
prolactin and cortisone inhibit the rate of in vitro in- 
corporation of "C-leucine into such proteins. 


Material and methods 


Clinical material. Fresh lung tissue from one 16- to 
18-week-old fetus and six fetuses of 22 to 24 weeks 
of age was obtained after cesarean sections per- 
formed for gynecologic-social indications on patients 
with mental retardation. Immediately after removal 
the tissue was placed at 4? C in a 0.996 sodium chloride 
solution until use; incubations were started within 2 
hours. 

Incubation of fetal lung tissue. Tissue fragments 
were minced in saline, with a wet weight averaging 0.5 
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Fig. 1. The incorporation of "C-leucine into TCA-precipita- . 


ble proteins from 12,000 x g tissue supernatant and incuba- 
tion medium. Each value is the mean of five independent 
experiments performed in duplicate. 


gm, and were randomly placed in 10 ml Erlenmeyer 
Hasks with 3 ml of Eagle's medium. Incubations were 
started by adding 2.5 wCi of uniformly labeled "C- 
leucine (Batch 155, specific activity 344 mCi/mmole, 
The Radiochemical Centre, ‘Amersham/Searle, En- 
gland) and were continued for periods of 15, 80, 60, 
and 180 minutes in a Gallenkamp shaking water bath 
(50 cycles/min) under an atmosphere of 95% oxygen 
and 5% carbon dioxide. Duplicate incubations were 
used at each time point. 

To determine the possible effect of amniotic fluid 
hormones on protein synthesis in the human fetal lung, 
the following hormones were added to the incubation 
medium: human prolactin (standard human prolactin 
preparation supplied by IRE France), insulin (Gal- 
enika, Yugoslavia), human placental lactogen (HPL) (lot 
No. 6088, ICM-Pharmaceutical, prostaglandin F5, 
(PGE;,) (supplied by Dr. J. E. Pike, The Upjohn Co.), 
and cortisone. 

Processing of tissue and incubation media. The in- 
'cubation was terminated by immersing the Erlenmeyer 
flasks into an ice bath. Following incubation, the media 
and tissue fragments were filtered through two layers 
of cheesecloth; the filtrate was centrifuged at 2,000 x g 
for 10 minutes, the pellet was discarded, and the su- 
pernatant fraction was recentrifuged at 10,000 x g and 
kept frozen at — 30? C until use. 

The tissue was removed from the cheesecloth and 
homogenized with a Teflon-coated pestle for 3 minutes 
in a 10 ml grinding vessel immersed in ice, saline or 
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Fig. 2. "C-proteins from 105,000 x g tissue supernatant after 
incubation of 18 week-old human fetal lung fragments treated 
with prolactin and cortisone. The results are expressed as a 


- percentage of control. C = Control. PRL = 4 m1U/ml. Cor- 


tisone: J, 0.4 mg/ml; 2, 0.8 mg/ml; 3, 1.6 mg/ml. Each value is 
the mean of three determinations. 


0.1M ammonium bicarbonate buffer, pH 8.5, was used. 
'The crude homogenate was centrifuged at 2,000 x g 
for 15 minutes; the pellet was discarded, and the su- 
pernatant fraction was recentrifuged at 10,000 x g for 
15 minutes. The 10,000 x g pellet was resuspended in 
1 ml of Protosol (MEF 935 New England Nuclear 
Corp.) and assayed for radioactivity. The supernatant 
fraction was frozen at —30? C until assayed or cen- 
trifuged for 1 hour at 105,000 x g, and the resulting 
supernatant fraction: was collected and kept frozen 
until assayed. 

Determination of '*C-proteins. Aliquots of 0.1 ml of 
incubation medium and 10,000 x g tissue supernatant 
fraction were precipitated with 10% cold trichloro- 
acetic acid (T CA), filtered, and washed twice with 2 ml 
of 5% TCA through Sartotius membrane filters (SM 
11406). The radioactivity was counted in Bray's solu- 


tion in a liquid-scintillation counter (Model S1 4000, 


Inter-technique). 


Total protein determination. The method described ` 


by Lowry and associates! was used for total protein 
determination. Highly purified bovine serum albumin 
was used as a standard. 

Gel filtration. The 105,000 x g supernatant fraction 
of control and prolactin-treated lung tissue, which had 
been incubated for 3 hours with labeled leucine, was 
applied independently to a column of Sephadex G-100 


'(2.5 by 65 cm) and G-200 (1 by 70 cm). The columns 


were equilibrated and eluted with 0.1M NH4HCO; 
buffer, pH 8.8. 
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Fig. 3. Gel filtration on Sephadex G-200 of 105,000 x g tissue 
supernatant of human fetal lung fragments incubated in vitro 
with prolactin (4 mIU/ml) and cortisone (1.6 mg/ml). The 
radioactivity and optical density (O.D.) of each fraction are 
indicated on the ordinates. A total of 4 ml of tissue superna- 
tant with specific radioactivity of 439,710 cpm/mg for the con- 
trol sample, 1&4,470 cpm/mg for the prolactin-treated group, 
and 324,065 cpm/mg of proteins for the cortisone-treated 
group was applied separately. 


A total of 4 ml of the 105,000 x g supernatant frac- 
tion (protein concentration, 4 mg/ml) was examined 
by gel chromatography from control and prolactin- 
treated incubations. Fractions of 2 m] were collected at a 
rate of 15 ml/hr. Aliquots of 0.5 ml from each efflu- 
ent fraction were used to assess radioactive content. 

Interpretation of data. All samples were assayed in 
duplicate, and the coefficient of variation was less than 
1595. All values represent the mean of duplicate incu- 
bations. The statistical significance of the difference be- 
tween sample means was determined by Studenv's test. 


Results 


In vitro incorporation of "C-leucine into human 
fetal lung proteins. The incorporation of '*C-leucine 
into midgestation human fetal lung tissue fragments 
was measured after 15, 30, 60, and 180 minutes of 
incubation. As shown in Fig. 1, the incorporation of 
radioactivity into TCA-precipitable proteins in the 
12,000 x g supernatant fraction was very rapid and 
reached a value of 80,000 dpm/mg of proteins after 3 
hours of incubation. The release of 'C-proteins into 
the incubation medium increased in a linear manner 
during the incubation period and made up 5% to 896 of 
the total radioactivity in this fraction after 3 hours of 
incubation. The particulate fraction (12,000 x g pellet) 
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Fig. 4. The radioactivity of pool 1 and pool 2 after gel filtra- 
tion on Sephadex G-200. The results are expressed as a per- 
centage of control. Pool 1 = fractions 12 to 19; pool 2 = frac- 
tions 19 to 36. Prolactin = 4 mIU/ml. Cortisone = 1.6 mg/ml. 


contained about 50% of the total radioactivity recov- 
ered in soluble proteins. 

Effect of hormones on protein synthesis by the 
human fetal lung. In order to study the effect of hor- 
mones present in the amniotic fluid on protein synthe- 
sis in human fetal lung tissue, the incorporation rate of 
PC-leucine into lung proteins was assessed after the 
addition of the following hormones to the incubation 
medium: prolactin, insulin, cortisone, HPL, PGFza, 
triiodothyronine, (T3), and thyroxine (T). 

Fetal lung tissue at 18 weeks of gestation. Lung tis- 
sue slices were incubated with prolactin and different 
doses of cortisone for 3 hours. The results are illus- 
trated in Fig. 2. A significant inhibition of "C-leucine 
incorporation into the 105,000 x g tissue supernatant 


fraction after both prolactin and cortisone treatment 


was seen. This inhibitory effect of hormone treatment 
was dose dependent. The minimal effective dose for 
prolactin was 4 mIU/ml and that for cortisone was 1.6 
mg/ml. The addition of HPL, T;, T4, and PGFye to the 
incubation medium did not affect the synthesis of fetal 
lung proteins. 

Gel filtration on Sephadex G-200 column. The la 
tion pattern from the 105,000 X g tissue supernatant 
fraction of lung fragments from the control and pro- 
lactin- and cortisone-treated groups is shown in Fig. 3. 
Three major peaks of protein were eluted by 0.1M 
NH,HCO;. Each of the peaks was pooled into two 
major fractions and the radioactivity was determined. 
As indicated in Fig. 4, a significant difference was seen 
between the control and the prolactin- and cortisone- 
treated groups. The inhibition of C-leucine incorpo- 


‘ration into fetal lung protein was more pronounced 
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Fig. 5. The incorporation of C-leucine into the 10,000 x g tissue supernatant and pellet after in 
vitro treatment with different hormones. Insulin = 10 IU/ml. Prolactin = 2, 4, and 8 mIU/ml. 
T, = 0.1 g/ml. PGF;a = a, 3 ng/ml; b, 10 ng/ml. HPL = a, 1 pg/ml; b, 5 ug/ml. 


with prolactin treatment than after cortisone treatment 
(Fig. 4). 

Fetal lung tissue at 22 to 24 weeks of gestation. The 
radioactivity present in the 10,000 x g pellet and su- 
pernatant fraction after incubation with different 
hormones in vitro (expressed as a percentage of the 
control value) is shown in Fig. 5. It is evident that pro- 
tein synthesis was inhibited in a dose-dependent man- 
ner by prolactin treatment and was similar to the effect 
seen with 16-week-old fetal lung tissue. Maximal inhi- 
bition of protein synthesis was about 5096 to 6096 of the 
control level, with 4 mIU/ml of prolactin. Insulin 
treatment increased the radioactivity in the 10,000 x g 
pellet and did not affect the incorporation rate of C- 
leucine into proteins from the 10,000 x g supernatant 
fraction. High doses of PGF} provoked a slight in- 
crease in the radioactivity in the 10,000 x g pellet and 
supernatant fraction. In vitro treatment with HPL,-Ts, 
Ty, and lower doses of PGF,, had no effect on protein 
synthesis in the fetal lung in the present study. 

In order to confirm the inhibitory effect of the in 
vitro treatment with prolactin on protein synthesis by 
the human fetal lung, three independent experiments 
were carried out (Fig. 6). 

The radioactivity incorporated into the protein was 
measured in the 10,000 x g tissue supernatant fraction 
and incubation medium after in vitro treatment with 
prolactin (4 mIU/ml) or HPL (4 ug/ml). A statistically 
significant decrease in protein-bound radioactivity in 
both tissue and medium was observed after prolactin 
treatment (P — 0.05). HPL treatment, on the other 
hand, decreased the release of the newly synthesized 
proteins into the medium but had no effect on protein 
synthesis. 


Comment 


Despite the fact that the slice of human fetal lung 
tissue used in the present study contained a mixed cell 
population, it was reasonable to assume that the events 
measured took place predominantly in cells lining the 
terminal lung unit, based upon previous light mi- 
croscopic evidence. 

The data obtained show that the human fetal lung 
from 16 to 24 weeks of gestation rapidly incorporated 
1C-leucine into proteins from the particulate fraction 
and 105,000 x g tissue supernatant fraction in a man- 
ner similar to that described by Massaro and associ- 
ates? for the adult rat and rabbit lung tissue. The 
finding that protein-bound radioactivity in the medium 
inereased during incubation, together with the obser- 
vation that this time-dependent increase can be slowed 
down by chilling, indicates that the fetal lung cells are 
capable of active secretion of proteins. The distribution 
of radioactivity between protein fractions after gel filtra- 
tion on Sephadex G-200 revealed three major peaks of 
radioactivity. The elution profile with Sephadex G-200 
chromatography closely resembled the elution profile 
from a human lung cancer tissue homogenate after gel 
filtration on Sephadex G-200.'5 Sega and associates! 
have purified and characterized one fetal lung antigen 
associated with human bronchogenic carcinoma with 
the use of fetal lung tissue and lurig carcinoma tissue. 
According to our results, this protein, detected at the 
site of the 7S peak of normal serum, was synthesized in 
vitro by human lung tissue; a more rapidly labeled 19S 
protein also was released into the incubation medium. 

The addition of prolactin and cortisone to the incu- 
bation medium led to a dose-dependent inhibition of 
total protein synthesis by the human fetal lung in vitro. 
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Fig. 6. The in vitro incorporation of "C-leucine into TCA-precipitable proteins from the 10,000 x g 
supernatant of a fetal lung tissue homogenate and incubation medium after 3 hours of incubation. 
These data are the results of four independent experiments with lung tissue from two male fetuses of 


22 to 24 weeks of gestation. 


The significant decrease in 'C-leucine incorporation 
was noticed in proteins eluted from the Sephadex 
G-200 column in fractions corresponding to the 19S 
and 7S peaks of normal human sera. 

The inhibitory effect of cortisone on protein synthe- 
sis by human fetal lung tissue slices in vitro seen in the 
present studies is compatible with the suppressed cell 
proliferation in lungs of cortisone-treated fetuses in 
utero.” ? However, the evidence that prolactin stimu- 
lates surfactant synthesis? seems to contradict the pro- 
lactin-induced inhibition of lung protein synthesis in 
vitro described in this paper. This difference may be 
due to the fact that the human fetal lung tissue used in 
this study was derived from second-trimester fetuses, 
which is much earlier than the tissue used in other 


studies on the human fetal lung. Minimally, the effec- ` 
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Reproductive Endocrinology & Infertility 
Maternal and Fetal Medicine 


Applications are now being received for 
fellowships in each of these subspecial- 
ties to begin July 1, 1981. Annual stipend 
of approximately $21,000 depending on 
years of postgraduate training Appoint- 
ment to second year upon satisfactory 
completion of first. 


For details write: 


H. Oliver Williamson, M.D., Director 
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MATERNAL- 
FETAL MEDICINE 


The Department of Obstetrics and Gynecology 
of the Baystate Medical Center in Springfield, 
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Laurence E. Lundy, M.D. 
Chairman 

Department of OB-GYN 
Baystate Medical Center 

759 Chestnut Street 

Springfield, Massachusetts 01107 


An Equal Opportunity Employer M/F/H 


Wanted: 


OBSTETRICIAN / 
GYNECOLOGIST 


Thirty doctor multi- 
specialty group seeking 
board eligible OB/ GYN. 

Competitive income, 

excellent benefits. 
Contact Robert Schuster, 

Administrator 
Kauai Medical Group, Inc. 
3420-B Kuhio Highway, 
Lihue, HI 96766 
Telephone (808) 245-4811 
Ext. 291 


COLLEGE OF PHYSICIANS 
& SURGEONS 


and 
ST. LUKE'S - ROOSEVELT 
HOSPITAL CENTER 


in association with the 
International Society for the 
Study of Vulvar Disease 
will present the second postgraduate course for 
clinicians on 


CUTANEOUS-VULVAR AND VAGINAL DISEASES 
May 14, 15, 16, 1981 
New York Academy of Medicine 
New York City 


Under the Direction of 
HAROLD M.M. TOVELL, M.D. (Gynecology) 
ALEX W. YOUNG, M.D. (Dermatology) 


For the practicing dermatologist, gynecologist, and family 
practitioner. An interdisciplinary faculty composed of 
gynecologists, dermatologists, and pathologists will discuss the 
diagnosis and management of the common dermatoses, 
bacterial, parasitic and viral infections which affect the vulva. 
Sexually transmitted diseases will also be discussed. An in- 
depth review of vulvar dystrophies, premalignant, and malignant 
conditions will be presented. Pertinent diagnostic methods and 
specific therapeutic regimens will be emphasized. 


Fee: $375; residents: $175 (with a letter from departmental 
chairman) includes lunches, course syllabus and slides of 
selected diseases. Approved for 18 credit hours in Category 1 of 
the A.M.A.'s Physician's Recognition Award, 18 cognates for 
A.C.O.G. Fellows and 18 prescribed credit hours by A.A.F.P. For 
application and information contact Dr. Elizabeth C. Gerst, 
Continuing Education Center, College of Physicians and 
Surgeons of Columbia University, 630 West 168th Street, New 
York, New York 10032; telephone (212) 694-3682. 
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its safe _ 
Its effective 
and its lower dose 


For Brief Summary, see next page. 
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21 peach tablets of norethindrone 0.4 mg and 
ethinyl estradiol 0.035 mg. Each green tablet 


"in the 28-day regimen contains inert ingredients. 
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Indications and e: Ovcon is indicated for the prevention of pregnancy. Some combination 
products containing 35 mcg. or less of ethinyl estradiol report slightly higher pregnancy rates than 
are reported for the higher dose combination products 

: Oral contraceptives should not be used in women with any of the following 
conditions. 1) Thrombophlebitis or thromboembolic disorders. 2) A past history of deep vein 
thrombophlebitis or thromboembolic disorders. 3) Cerebral vascular or coronary artery disease 
4) Known or suspected carcinoma of the breast. 5) Known or suspected estrogen dependent 
neoplasia. 6) Undiagnosed abnormal genital bleeding 7) Known or suspected pregnancy 


Cigarette smoking increases the risk of serious cardiovasci side effects from oral 
contraceptive use. Women who use oral contra should be strongly advised notto smoke. 
ed risk of several serious conditions. 

ism, stroke, myocardial infarction, hepatic adenoma, gallbladder 
disease, hypertension. Practiti prescribing oral contraceptives should be familiar with the 
following information relating to These risks. 


1) Thromboémbolic Disorders and Other Vascular Problems. An increased risk of thrompoembolic and 
thrombotic disease associated with use of oral contraceptives is well established Three principal 
studies in Great Britain and three in the United States have demonstrated an increased risk of fataland 
nonfatal venous thromboembolism and stroke, both hemorrhagic and thrombotic. These studies 
estimate that users of oral contraceptives are 4 to 11 times more likely than nonusers to develop these 
diseases without evident cause In a study of cerebrovascular disorders in women with and without 
Predisposing causes. it was estimated that the risk of hemorrhagic stroke was 2.0 times greater than 
nonusers and the risk of thrombotic stroke was 4to 9.5 times greater Anincreased risk of myocardial 
infarction associated with the use of oral —— has been reported. Studies conducted inthe 
United Kingdom found that the greater the number of underlying risk factors for coronary artery 
disease (cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes. history of 
eeclamptic toxemia) the higher the risk of devi ing myocardial infarction. regardless of whether 
patient was an oral contraceptive user or not. Oral contraceptives. however, were found to be a 
Clear additional risk factor. In terms of relative risk. it has beenestimated that oral contraceptive users 
who do not smoke (smoking considered a major predisposing condition to myocardial infarction) are 
about twice as likely to have a fatal myocardial infarction compared to nonusers who do not smoke 
Oral contraceptive users who smoke have about a 5-told increased risk of fatal infarction compared to 
users who do not smoke but about a 10- to 12-fold increased risk compared to nonusers who do not 
smoke. The amount of smoking is a very important factor British investigators concluded that the 
risk of thromboembolism including coronary thrombosis is directly related to the dose of estrogen 
used in oral contraceptives, preparations containing 100 mcg. or more of estrogen were associated 
with a higher risk of thromboembolism than those containing 50-80 meg. of estrogen The relative 
risk of thromboembolic disease associated with progestin-only oral contraceptives has not been 
determined. Cases of thromboembolic disease have been reported in women using progestin-only 
cts. and they should not be presumed to be risk-free. The overall excess mortality rate annually 
'om circulatory diseases for oral contraceptive users was estimated to be 20 per 100.000 (ages 
15-35. 5/100.000. ages 35-44. 33/100.000. ages 45-49, 140/100.000) the risk being 


Use of oral contraceptives is associated with 
including thromboembol 


.. concentrated in older women. in those with a long duration of use, and in cigarette smokers The 


highest risk was found in heavy cigarette smokers (15 or more cigarettes per day) who used oral 


contraceptives and were aged 40 or older Women who smoke should be advised not to use oral 


contraceptives. The use of oral contraceptives in women over age 40 with other risk factors is not 
recommended. The mortality associated with all of the methods of birth control is low compared to 
the risk of childbirth. with the exception of oral contraceptive users who smoke and are over age 40 
The lowest mortality is associated with the condom or diaphragm backed up by early abortion. The 
risk of thromboembolic and thrombotic disease associated with oral contraceptives increases with 
age after approximately age 30 and for myocardial infarction is turther increased by hypertension. 
percholesterolemia, obesity, diabetes, or history of preeclamptic toxemia. and especially by 
rette smoking. The physician and the patient should be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e.g.. thrombophlebitis. pulmonary embolism, cere- 
brovascular insufficiency. coronary occlusion. retinal thrombosis and mesenteric thrombosis) 
Should any of these occur or be suspected, the drug should bediscontinued immediately. If feasible, 
oral contraceptives should be discontinued at least 4 weeks before surgery of a type associated with 
an increased risk of thromboembolism or prolonged immobilization. 2) Ocular s There have 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the 
use of oral contraceptives. Discontinue the medication if there is unexplained sudden or gradual, 
partial or complete loss of vision, sudden onset of proptosis or diplopia: papilledema. or retinal 
vascular lesions. and institute appropriate diagnostic and therapeutic measures. 3) Carcinoma 
Long term administration of either natural or synthetic estrogen in certain animal species increases 
the frequency of carcinoma of the breast. cervix. vagina and liver. Inhumans, onestudy investigafed 
the first 21 cases of endometrial adenocarcinoma in women on oral contraceptives reported to à 
registry. Of those women without predisposing risk factors for this disease. nearly all occurred in 
women who had used a sequential oral contraceptive No evidence has been reported suggesting an 
increased risk of endometrial cancer in users of conventional combination or progestin-only oral 
contraceptives. No increase in breast cancer in women taking oral contraceptives has been reported 
although one study reported an increased risk of breast cancer in subgroups of women treated using 
oral contraceptives with documented benign breast disease There is at present no confirmed 
evidence from human studies of an increased risk of cancer associated with oral contraceptives 
Close clinical surveillance of all women taking oral contraceptives is essential In all cases of 
undiagnosed persistent or recurrent abnormal vaginal bleeding. ou eire diagnostic measures 
Should be taken to rule out malignancy. Women a strong family history of breast cancer or who 
have breast nodules. fibrocystic disease or abnormal mammograms should be monitored with 
— care if they elect touse oral contraceptives 4) Hepatic Adenoma. Benign hepatic adenomas 
ave been found to be associated with theuse of oral contraceptives One study reported a higher risk 
associated with oral contraceptive formulations with high hormona! nd. Although benign and 
rare, hepatic adenomas may rupture and may cause death through intra-abdominal hemorrhage 
This has been reported in short term as well as long term users of oral contraceptives. Two studies 
relate the risk with duration of contraceptive use. the risk being much greater after 4 or more years of 
oral contraceptive use. While hepatic adenoma is a rare lesion, it snould be considered in women 
ngabdominal painand tenderness, abdominal mass. or shock. A few cases of hepatocellular 
carcinoma have been reported in women taking oral peu etas The relationship of these drugs 
to this type of —— not known at this time. 5) Usein Pregnancy, Birth Defects in — 
Malig! in Female Offspring. Fetal abnormalities have been reported to occur in the offspring of 
women who have taken progestogens and/or estrogens during pregnancy It has been shown that 
females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. A high 
percentage of such exposed women (30% to 90%) have been found to have epithelial changes of the 
vagina and cervix. Although these changes are caes a benign it is not known whether this 
condition is a precursor of vaginal malignancy. Male children so exposed may develop abnormalities 
of the urogenital tract. Similar data are not available with the use of cther estrogens but it cannot be 
presumed that they would not induce similar changes The data suggest that the risk of limb reduction 
defects in exposed fetuses is somewhat less than 1 in 1000 live births. In the past. female sex 
hormones have been used v: pregnancy in an attempt to treat threatened or habitual abortion 
There is considerable evidence that estrogens are ineffective for these indications and there is no 
evidence from well-controlled studies that progestins are effective for these uses Increases in 
chromosomaleberrations have been reported in women who become pregnant soon after ceasing 
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oral contraceptive therapy. Embryos with these anomalies are virtually always spontaneously 





aborted. Whether there is an overall increasein spontaneous abortion of pu conceivedsoolL. © A 
t 


after stopping oral contraceptives is unknown. It is recommended that for any patient who hes 
missed two consecutive periods, pregnancy should be ruled out before continuing the contraceptive 
regimen. If the patient has not adhered to the prescribed schedule. the possibility of pregnancy 
should be considered at the time of the first missed period and further use of oral contraceptives 
should be withheld until pregnancy has been ruled out. If pregnancy is confirmed the patient should 
be apprised of the potential risks to the fetus and the advisability of pregnancy continuation should be 
discussed in light of these risks. It is also recommended that women who discontinue oral 
Contraceptives with the intent of becoming pregnant use an alternate form of contraception for a 
period of time before attempting to conceive. Many clinicians recommend three months 
Administration of progestin-only or progestin-estrogen combinations to induce withdrawal bleeding» 
should not be used as a test for pregnancy. 6) Gall Bladder Disease Studies have reported an 
increased risk of surgically confirmed gallbladder disease — after one year of oral 
contraceptive use and doubling of the risk after 4 or 5 years of use. 7) Carbohydrate and Lipid 
Metabolic Effects. A decrease in glucose tolerance has been observed in a significant percentage ot 
patients on oral contraceptives. For this reason. prediabetic and diabetic patients should be carefully 
observed while receiving oral contraceptives. Increased serum levels of triglycerides and total 
phospholipids have been observed in oral contraceptive users. The clinical significance of this 
Observation is unknown at this time. B) Elevated Blood Pressure. An increase in blood pressure has 
been reported in women — oral contraceptives. The prevalence of hypertension in oral 
contraceptive users may be no higher than nonusers in the first year of oral contraceptive use but 
increases with longer exposure and in the fifth year of use is two and one-half to three times the 
reported prevalence in the first year. Women who previously had hypertension during pregnancy May 
be more likely to develop elevation of blood pressure when given oral contraceptives 9) Headaches 
The onset or exacerbation of migraine or development of headache of a new pattern which is re- 
current. persistent or severe. requires discontinuation of oral contraceptives and investigation of the 
cause 10) Bleeding Irregularities Breakthrough bleeding. spotting and amenorrhea are frequent 
reasons for patients discontinuing oral contraceptives. In breakthrough bleeding. as in all cases of 
irregular bleeding from the vagina. nonfunctional causes should be borne in mind. In undiagnosed 
persistent or recurrent abnormal bleeding from the vagina, adequate diagnostic measures are 
indicated to rule out pregnancy or malignancy. If pathology has been excluded. time or change to 
another formulation may solvethe problem Changing toan oral contraceptive with a higher estrogen 
content. while potentially useful in minimizing menstrual irregularity. should be done only if 
necessary since this may increase the risk of thromboembolic disease. Women with a past history of 
oligomenorrhea or secondary amenorrhea or young women without regular cycles may have a 
tendency to remain anovulatory or to become amenorrheic after discontinuation of oral contracep- 
lives. Women with these preexisting pronoms should be advised of this possibility and encouraged 
to use other contraceptive methods 11) EctopicPregnancy. Ectopic as well as intrauterine pregnancy 
may occur in contraceptive failures. However. in oral contraceptive failures. the ratio of ectopic to 
intrauterine pregnancies is higher than in women not using oral contraceptives since the drugs are 
more effective in preventing intrauterine rather than ectopic pregnancy The higher ectopic- 
intrauterine ratio has been reported with both combination products and progestin-only oral 
contraceptives 12) BreastFeeding. A small fraction of the hormonal agents in oral contraceptives has 
been identified in the milk ot mothers receiving these drugs. The long-range effect to the nursing 
infant cannot be determined at this time 
Precautions: 1) A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. Examination should include special reference to blood pressure. breasts. abdomen 
and pelvic organs. including Papanicolaou smear and relevant laboratory tests. As a general rule. oral 
contraceptives should not be prescribed for longer than ! year without another physical examination 
being performed. 2) Under the influence of estrogen-progestogen — preexisting uterine 
leiomyomata may increase in size. 3) Patients with a history of psychic depression should be 
carefully observed and the drug discontinued it depression recurs to a Serious degree 4) Because 
oral contraceptives may cause some degree of fluid retention, conditions which might be aggravated 
by fiuid retention. such as convulsive disorders. migraine syndrome. cardiac or renal insufficiency or 
asthma require careful observation. 5) Patients with a past -— 0f jaundice during pregnancy have 
an increased risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice 
develops in any ves receiving such drugs, the medication should be discontinued. 6) Steroid 
hormones may be poorly metabolized in patients with impaired liver function and should be 
administered with caution in such patients. 7) Oral contraceptive users may have disturbances in 
normal tryptophan metabolism which may result in a relative pyridoxine deficiency The clinical 
significance of this is yet to be determined 8) Serum folate levels may be depressed by oral 
contraceptive therapy. This may complicate subsequent pregnancy with regard to folate deficiency. 
9) The pen Mt should be advised of oral contraceptive therapy when relevant specimens are 
Submitted. 10) Certain endocrine and liver function tests and blood components may be affected by 
estrogen-containing oral contraceptives: a. Increased sulfobromophthalein retention. b. Increased 
prothrombin and factors VII. VIII, IX. and X, decreased antithrombin 3; increased norepinephrine- 
induced platelet aggregability c. Increased thyroid binding globulin (TBG) leading to increased 
circulating total thyroid hormone. as measured by protein-bound iodine (PBI). T, by column. or T, b: 
tadioimmunoassay Free T, resin uptake is decreased. reflecting the elevated TBG, free 
Concentration is unaltered d Decreased pregnanediol excretion e Reduced response to 
metyrapone test 
Information for the Patient: Detailed Patient Labeling has been prepared for use by the patient and has 
been made available for distribution by the pharmacist 
Drug Interactions: Reduced efticacy and increased incidence of breakthrough bleeding have been 
associated with concomitant use of rifampin. A similar association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium and ampicillin, 
Adverse Reactions: An increased risk of the following serious adverse reactions has been associated 
with the use of oral contraceptives (see Warnings): Thrombophiebitis, pulmonary embolism 
coronary thrombosis, cerebral thrombosis. cerebral hemorrhage. hypertension, gall bladder 
disease. congenital anomalies There is evidence of an association between the following conditions 
and the use of oral contraceptives. although additional confirmatory studies are needed: Mesenteric 
thrombosis; benign hepatomas. neuro-ocular lesions. e g . retinal thrombosis and optic neuritis 
The following adverse reactions have been reported in patients receiving oral contraceptives afd are 
believed to be drug related Nausea and/or vomiting. usually the most common adverse reactions 
occur in approximately 10% or less of patients during the first cycle (Other reactions, as a general 
rule. are seen much less frequently or only occasionally ); gastrointestinal symptoms (such as 
abdominal cramps and bloating). breakthrough bleeding. spotting, change in menstrual flow 
dysmenorrhea: amenorrhea during and after treatment. temporary infertility after discontinuance of 
treatment; edema: chloasma or melasma which may persist: breast changes (tenderness 
enlargement. and secretion), change in weight (increase or decrease), changein cervical erosion and 
Cervical secretion; possible diminution in lactation when given immediately postpartum. cholestatic 
Jaundice, migraine; increase in size of uterine leiomyomata, rash (allergic), mental depression: 
reduced tolerance to carbohydrates; vaginal candidiasis. The following adverse reactions have been 
reported in users of oral contraceptives, and the association has been neither confirmed nor refuted 
Premenstrual-like syndrome, intolerance to contact lenses. change in corneal curvature (steepen- 
ing). cataracts, changes in libido. chorea, changes in appetite. cystitis-like syndrome, headache 
nervousness, dizziness, hirsutism. loss of scalp hair. erythema multiforme, erythema nodosum 
hemorrhagic eruption. vaginitis, porphyria. impaired renal function 

Overdosage: Serious ill effects have not been reported following acute ingestion of large doses 
of oral contraceptives by young children. Overdosage may cause nausea. and withdrawal bleeding 


may occur in females 
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Early menopause and the risk of myocardial infarction 


LYNN ROSENBERG, Sc.D.* 
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Boston, Massachusetts 


We evaluated the relation between age at menopause and the risk of nonfatal mycardial infarction 
(MI) among 121,964 nurses who responded to a mail questionnaire. Of 279 women who reported 
having been hospitalized for MI. 123 (44%) were postmenopausal (i.e., no longer menstruating) at 
the time of hospitalization, compared with 1,859 (33%) of 5,580 age-matched control subjects. 
Among women who became menopausal because of bilateral oophorectomy, the estimated relative 
risk of MI increased with decreasing age at menopause, and women who underwent bilateral 
oophorectomy before age 35 were estimated to have a risk of hospitalization for MI approximately 


* 0 — 


7.2 times (9596 confidence interval, 4.5 to 11.4) that of premenopausal women. Hysterectomy 
without the removal of both ovaries was only weakly associated with an increased risk. The data 
support the hypothesis that premature cessation of ovarian function increases the risk of non- 


fatal MI. (AM. J. OBSTET. GYNECOL. 139:47, 1981.) 


YOUNG MEN experience higher rates of coronary ar- 
tery disease than young women. The difference in 
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rates decreases with advancing age, suggesting that 
ovarian function may be protective.’ In some studies? 5 
women who experienced an early menopause were ob- 
served to have higher rates of coronary disease than 
those with a later menopause, but other studies have 
shown no such relation."? The issue remains unre- 
solved. Since the hysterectomy rate among young 
women has increased in recent years,” it is important 
to clarify the effect of early menopause. 

In this report we describe the relation between age at 
menopause and nonfatal myocardial infarction (MI) 
among women under 56 years of age. We studied 279 
women who had been hospitalized for MI and 5,580 
control subjects selected from among 121,964 regis- 
tered nurses who responded to a mail questionnaire. 


Subjects and methods 


The study population was restricted to married, fe- 
male, registered nurses, born between 1921 and 1946, 
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Table I. Relation of risk of MI to menopausal status at the time of the hospitalization for MI 


among 279 case and 5,580 control subjects 
Menopausal status at MI 


Premenopausal . ' 156 
^ Postmenopausal: 


Bilateral oophorectomy x 48 
Natural causes . 25 
Hysterectomy without bilateral \ 50 


oophorectomy 


Gase subjects Control subjects 











RR* estimate 95% Confidence interval 


3721 LOT = 
397 2.9 2,1-4.0 
693 6.9 0.6-1.3 
769 1.6 1.1-2.1 








*Relative risk. 
tReference catefory. 





Table II. Relation of risk of MI to age at menopause, according to type of menopause 







l Type of menopause 





Bilateral oophorectomy: 


Case subjects 19 
Control subjects 63 
RR* estimate 7.2 
Adjustedt RR estimate 7.7 
Natural causes: 
Case subjects 1 
Control subjects 7 
RR* estimate 3.4 
Adjusted? RR estimate 2.8 
Hysterectomy without bilateral oophorectomy: 
Case subjects 10 
Control subjects 155 
RR* estimate 1.5 
Adjusted f RR estimate 1.5 








Age at menopause (yr) 





9 10 10 
82 116 136 
2.6 2.1 1.8 
2.9 1.9 1.8 
3 7 14 
49 149 488 
1.5 1.1 0.7 
LI 0.9 0.5 
13 18 9 
250 235 129 
1.2 1.8 1.7 
1.3 1.6 1.4 


*Relative risk: The 156 premenopausal case subjects and the 3,721 premenopausal control subjects constitute the reference 


group. 


+ Adjusted by multiple logistic regression analysis for age at hospitalization for MI, area of residence, year of hospitalization, 
duration of use of female hormone supplements after menopause, use of oral contraceptives in the month before hospitalization, 
obesity, cigarette smoking, history of hypertension, history of diabetes, history of elevated cholesterol, history of angina pectoris, 


and history of parental MI before age 50. 


who lived in 11 states (California, Connecticut, Florida, 
Maryland, Massachusetts, Michigan, New Jersey, New 
York, Ohio, Pennsylvania, or Texas) and were listed in 
the 1972 inventory of the American Nurses’ Asso- 
ciation. In 1976, we mailed introductory letters and 
questionnaires to all eligible participants. Of the 
172,413 nurses who presumably received question- 
naires, 121,964 (7196) returned completed forms after 
three mailings. 

The questionnaire included questions on the dates of 
diagnosis and hospitalization for 11 conditions and 
illnesses, including MI. Women who were no longer 
menstruating were asked to provide the age at which 
menstruation had ceased and the reason for cessation. 

Case and control subjects. There were 318 subjects 
who reported having been hospitalized for MI between 
1965 and 1977. Of these, there were 173 women who 
consented to our reviewing their discharge summaries 


and for whom a summary was available: MI was the 
primary discharge diagnosis for 128; other ischemic 
heart disease, for 22; and diagnoses other than these, 
for 23. 

Of the 318 subjects with MI, 37 reported having 
been hospitalized in the year in which the menopause 
had occurred. These women were excluded since we 
could not determine the time sequence between the 
menopause and the occurrence of MI. In addition, two 
postmenopausal women for whom the type of meno- 
pause was unknown were excluded, leaving 279 wom- 
en in the case series. l 

For each of the 279 cases, 20 control subjects were 
selected at random from those respondents without a 
history of MI who were born in the same year as the 
case subject and whose menopausal status at the date of 
hospitalization for the MI was known. Thus, the study 
group consisted of 279 cases and 5,580 age-matched 
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control subjects; their median age at the time of the MI 
was 46 years. . 
Methods of analysis. We estimated the ratio of the 
*rate of hospitalization. for MI of each group of 
postmenopausal women compared with the rate of 
premenopausal women (relative risk}'! and tested for 
trend in the estimated relative risks according to age at 
menopause. Multiple logistic regression analysis, 
employing the method of maximum likelihood,” was 
used to control simultaneously for the possible distort- 
ing effects of age at the time of hospitalization for MI, 
area of residence, year of hospitalization, duration of 
use of supplemental female hormones after meno- 
pause, oral contraceptive use in the month before the 


hospitalization, obesity, cigarettes smoked per day, his- . 


tory of hypertension, history of diabetes, history of ele- 
vated cholesterol, history of angina pectoris, and his- 
tory of parental MI occurring before age 50. All vari- 
ables for both affected women and their age-matched 
control subjects were defined in relation to the date of 
hospitalization for MI. 


Results 


Of the 279 MI cases, 123 (44%) women were 
postmenopausal (i.e., no longer menstruating) at the 
time of the MI compared with 1,859 (33%) of 5,580 
age-matched control subjects, as shown in Table I. The 
estimated relative risk for women menopausal because 
of bilateral oophorectomy compared with that of pre- 
menopausal women was 2.9. Hysterectomy with the re- 
tention of at least one ovary was associated with a small 
increase in risk of MI, and there was no association of 
natural menopause with risk of MI. 

Table H gives the estimated relative risk of MI 
for postmenopausal women in several categories of 
age at menopause and type of menopause relative to 
premenopausal women. The relative risk estimates in- 
creased with decreasing age at bilateral oophorec- 
tomy (x17 12.3, p< 0.001), and the estimate for 
women having bilateral oophorectomy before age 35 
compared with premenopausal women was 7.2, with a 
95% confidence interval of 4.5 to 11.4. Based on a small 
number of observations, natural menopause before 35 
years of age was associated with an increased risk of 
MI, but natural menopause at later ages was not. Hys- 
terectomy without bilateral oophorectomy was weakly 
associated with an increased risk, and there was no evi- 
dence of a trend in the estimates according to age at 
hysterectomy. Similar findings were observed upon si- 
multaneous adjustment, with the use of multiple logis- 


tic regression analysis, for all identified potential con- 


founding factors. 


—— lhe association between early age at bilateral oopho- 


Early menopause and risk of — 


Table III. Relation of risk of MI to age at 
menopause due to bilateral oophorectomy, 
according to length of interval between bilateral 
oophorectomy and hospitalization for MI 








Age ai menopause due to 
bilateral oophorectomy (yr) 


‘Interval between bilateral * 





oophorectomy and MI (gr) 245 
<3: ; 
Case subjects i l 4 5 
Control subjects 3 13 * 44 101 
RR* estimate 8.0 1.8 2.2 1.2, 
Adjusted} RR estimate 7.50 1.7 2.2 1.5 
| 59: 
Case subjects 0 I 5 5 
Control subjects 9 26 57 33 
RR* estimate 0 0.9 2.1 3.6 
Adjustedt RR estimate 0 0.9 2.2 3.5 
10-14: 
Case subjects 4 4 1 0 
Control subjects 12 34 15 2 
RR* estimate 8.0 2.8 1.6 0 
Adjusted} RR estimate 7.7 2.9 1.5 0 
15-19: 
Case subjects 7 3 
Control subjects 15 8 
RR* estimate 11 8.9 
Adjustedt RR estimate 12 8.6 
220: 
Case subjects 7 0 
Control subjects 24 I 
RR* estimate . —11 0 
Adjustedt RR estimate 6.9 0 





*Relative risk. The 156 premenopausal case subjects and 
the 3,721 premenopausal control subjects constitute the 
reference group. 


{Adjusted for age at hospitalization for MI (<45, 45 to 49, 
50 to 55). For each age stratum, the premenopausal case sub- 
jects and control subjects of that age constitute the reference 
group. 


rectomy and increased risk of MI was present among 
women who were cigarette smokers at the time of the 
MI as well as among women who were not. The small 
number of cases precluded a more informative analysis 
of the association according to smoking and other 
predisposing factors. 

We evaluated whether the length of the interval be- 
tween menopause and the time of hospitalization for 
MI modified the effect of early menopause on MI risk. 
For women who had undergone hysterectomy but re- 
tained at least one ovary, the association between age at 
menopause and MI did not vary appreciably or consis- 
tently with length of interval. For naturally menopausal 
women, the data were too sparse to be informative. 
Table III shows the distribution of the case subjects and 
the contro] subjects in whom bilateral oophorectomy 
was performed according to age at menopause and the 
length of the interval between bilateral oophorectomy 
and hospitalization; relative risk estimates for women in 


` 
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each subgroup compared with premenopausal wom- 
en are given. There was evidence for art effect of bilat- 
eral oophorectomy before age 40 on risk of MI in all 
intervals except 5 to 9 years; however, for the intervals 
of less than 5 years and 5to9 years, the estimates were 
based on a small number of càses. After the subjects 
were divided according to age at hospitalization, the 
age-standardized relative risk estimMes were similar to 
the crude estimates; this indicated that the crude asso- 
ciation between risk of MI and length of interval was 
not accounted for by differing age distributions of case 
subjects and control subjects within the interval sub- 
categories. 


Comment 


The data from this study support the hypothesis that 
premature cessation of ovarian function adversely af- 
fects the risk of nonfatal MI. Women menopausal be- 
cause of bilateral oophorectomy appeared to have 
a greater risk of hospitalization for MI than pre- 
menopausal women of similar ages, and the estimated 
relative risk of MI increased with decreasing age at bi- 
lateral oophorectomy. By contrast, hysterectomy with- 
out bilateral oophorectomy was weakly associated with 
an increase in risk of MI, and the effect was not related 
to the age at hysterectomy. There were few women 
who had an early natural menopause, and our findings 
concerning the relationship between natural meno- 
pause and MI were inconclusive. 

The effect of early bilateral oophorectomy on the 
risk of MI was not explained by cigarette smoking, pre- 
disposing conditions, female hormone supplements, 
oral contraceptives, place of residence, or calendar 
year. Since hysterectomy without bilateral oophorec- 
tomy was only weakly associated with an increase in risk 


of MI, we think it unlikely that the gynecologic surgery - 


or factors leading to surgery themselves account for 
more than a small part of the observed association be- 
tween bilateral oophorectomy and MI. 

We have no evidence to show whether the participa- 
tion of women who replied to our questionnaire and 
who had been hospitalized for MI was biased in regard 
to their age at menopause. However, respondents and 
nonrespondents were similar in regard to age distribu- 
' tion and working status. 

A spurious association could have arisen if women 
with an early age at menopause had been more likely to 
survive an infarction than those with a later age at 
menopause. This possibility cannot be excluded be- 
cause our study did not include women whose illness 
was fatal. 


Inaccuracies in the reporting of type of menopause, 


age at menopause, and MI, if random, would have at- 
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tenuated an association between early menopause and 
MI. With regard to type of menopause, women who 
undergo operative menopause appear to report the na- 
ture of the operation with acceptable accuracy. Weiss“ 
found that 100% of 33 reports of hysterectomy with- 
out bilateral oophorectomy agreed with the hospital 
record, as did 73% of 83 reports of bilateral oophorec- 
tomy. Misclassification of the same magnitude, if pres- . 
ent in the current study, would have resulted in mod- 
erate underestimation of the relative risk for women 
menopausal because of bilateral oophorectomy. 

In several previous studies, * women with an early 
menopause were observed to have greater rates of cor- 
onary artery disease than those with a later menopause, 
but these studies were small and the compared groups 
differed in factors that may have affected risk. Re- 
cently, a similar relation was observed in the Framing- 
ham Study,’ and the data from a cross-sectional study,® 
in which a greater proportion of MI patients than of a 
population sample were menopausal before the age of 
50 years, are also consistent with an adverse effect of 
early menopause. In contrast, in the largest previous 
study of menopause and coronary disease,’ coronary 
artery disease was observed in 8.2% of 267 women 
whose ovaries were removed at an early age, compared 
with 8.1% of 385 women who underwent hysterectomy 
at similar ages but in whom the ovaries were retained. 
This study was controlled for several important poten- 
tially confounding variables, and diagnostic criteria 
were well defined. Unexpectedly, however, the rates of 
coronary artery disease of both the oophorectomy and 
the hysterectomy groups were more than twice those 
calculated on the basis of rates among women who had 
not undergone operative menopause. No explanation 
for the higher rates in the operative groups was found. 

Mortality statistics do not provide support for an ef- 
fect of menopause on the risk of death from coronary 
artery disease: Furman? and Heller and Jacobs? ob- 
served that there is no acceleration in the increase in 
female mortality rates from coronary disease during or 
after the span of years in which menopause normally 
occurs. If, however, relatively few women lose ovarian 
function premaiurely and the effect of the loss does not 
occur until a long time thereafter, an effect of early 
menopause might not be readily discernible in vital 
statistics. 

Data from two studies suggest that a long interval 
precedes an adverse effect of early menopause. In an 
autopsy study, women who had undergone bilateral 
oophorectomy before 40 years of age exhibited more 
coronary atherosclerosis than age-matched women 
with ovaries, but not until at least 10 years after the 


gynecologic surgery. In a follow-up study of women 
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who had X-irradiation treatment for metropathia 
hemorrhagica,'$ a small excess of deaths from coronary 
disease was observed 10 years following treatment 
among women whose radiation-induced menopause 
had occurred before 46 years of age. In the current 
study, the increased risk of MI associated with bilateral 
oophorectomy occurring before age 40 was clearly evi- 
dent 10 or more years later. An effect was also ob- 
served shortly after the gynecologic surgery, but this 
was based on a small number of cases. We could not 
determine whether onset of the menopause after 40 
years of age also increased the risk 10 or more years 
later because the study was limited to subjects under 56 
years of age. 

The present data indicate that perhaps one fourth of 
women undergoing hysterectomy before 40 years of 
age also have both ovaries removed. In the United 
States, the rate of operative menopause among young 
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women has increased in recent years: Between, 1965 
and 1973, the “hysterectomy rate almost doubled for 


.women 25 to 34 years old, from an estimated seven per 


thousand to 12 per thousand, and for women 35 to 44 
years of age, the rate increased from 14 per thousand 
to 20 per thousand. The health consequences of this 
trend may not begome fully apparent for years to 
come. 


Barbara Egan and Ingeborg Judge provided impor- 
tant research assistance. Judy Barton evaluated charac- 
teristics of nonrespondents. Sherry Mayrent, Ph.D., 
provided valuable editorial assistance. Myrtle Ayde- 
lotte, R.N., Ph.D., Eileen Jacobi, R.N., Ph.D., Aleda 
Roth, M.S.P.H., and Thelma Schorr, R.N., have served 
on our Advisory Committee. We are especially in- 
debted to the registered nurses who are participating in 
this investigation. 
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. Oral contraceptive use, sexual activity, and 


cervical carcinoma 


SHANNA H. SWAN} Pu.D, 
WILLARD L. BROWN, M.D., M.P.H. 
Walnut Creek, California 


Recent studies suggest that long-term oral contraceptive (OC) use may be related to the 
development of subsequent cervical carcinoma (CaCx). However, the possible confounding effects 
of sexual activity on this relationship have not been adequately investigated. In this study of 69 
patients with CaCx and 216 matched control subjects, data on sexual activity, as well as OC use, 
were obtained. Sexual activity and OC usage were seen to be positively related, as were sexual 
activity and risk of CaCx. These two factors were seen to interact to make the risk of CaCx highest 
in those women who have been most sexually active and who have used OCs for 4 to 6 years. 
However, after adjustment for sexual factors, the increase in risk of CaCx attributable to OC use 
was no longer of statistical significance. (AM. J. OBSTET. GYNECOL. 139:52, 1931.) 


THE CARCINOGENIC POTENTIAL of various thera- 
peutic hormonal substances has been an attractive epi- 
demiologic theme for some time. Several excellent re- 
views have summarized the current state of knowledge 
in this field," and to date no clear evidence has been 
presented to implicate oral contraceptive (OC) steroids 
in oncogenesis” * in the female reproductive organs. 
Recently, indications of a possible association be- 
tween OC use and cervical epithelial atypias have 
begun to emerge. Although earlier studies had not 
demonstrated such a relationship, Ory and associates? 
reported an increased risk of carcinoma in situ and 
epithelial dysplasia in women using OCs for more than 
36 months. Stern and associates,’ in a prospective study 
of women with known cervical epithelial dysplasia, 
demonstrated a greater temporal increase in the sever- 
ity of dyspiasia and conversion to carcinoma among OC 
users compared to users of other contraceptive meth- 
ods. Peritz and associates,’ in a prospective study of 
18,000 women in the Walnut Creek Contraceptive 


Drug Study (CDS) cohort, found a slight positive asso- . 


From the Kaiser-Permanente Contraceptive Drug Study, 
Co-Principal Investigators: Savitri Ramcharan, M.D., 
Ph.D., and Frederick Pellegrin, M.D. 

This study is supported by Contract No. NO1-HD-3-2710 
from the National Institute of Child Health and Human 
Development. . 

Received for publication December 3, 1979. 

Accepled September 15, 1980. 


Reprint requests: Dr. S. Ramcharan, Contraceptive Drug 
Study, Kaiser-Permanente Medical Center, 1425 S. Main 
* St, Walgut Creek, California 94596. 


52 \ 


ciation between the incidence of cervical carcinoma 
(CaCx) and the total duration of OC use. Meisels and 
associates, in a prevalence study of 86,000 French- 
Canadian women, found a significant excess of cervical 
epithelial dysplasias in OC users compared to control 
subjects. 

The picture is confounded, however, by the findings 
of Terris and Oalmann,® Rotkin,'? and others, who 
have repeatedly demonstrated a relationship between 
several parameters of sexual activity and CaCx, a 
finding which led Rotkin" to the hypothesis that CaCx 
should be regarded as a venereally transmitted disease. 
Several of the studies cited above had not taken these 
factors into consideration.” : 

Boyce and associates,!! in a recently updated retro- 
spective study, found no association between OC use 
and CaCx in a study which controlled for age at first 
intercourse and age at first pregnancy. The reverse, 
however, was reported by Meisels and associates? who 
controlled for age at first coitus. 

Because the present level of evidence does not per- 
mit conclusions regarding the role of OCs in cervical 
carcinogenesis, the current study was conceived. We 
have expanded the work of Peritz and associates? 
within the Walnut Creek CDS cohort to include some 
relevant covariates of sexual activity. 


Subjects and methods 


All women, aged 18 to 54 years, who underwent 
multiphasic testing between 1969 and 1972, at the 


Kaiser-Permanente Walnut Creek Medical Centez,  — 


were subjects in the CDS. These women, who are part 
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Table I. Study group characteristics for 69 women with cervical cancer and matched control subjects 








Age at entry (mean No. of years) 36.7 
Age at first marriage (mean No. of years) 18.8 
Age at first pregnancy (mean No. of years) 19.0 
Age at regular intercourse (mean No. of years) 19.2 
Mean No. of Pap smears 10.8 
Mean No. of partners 4.2 
Regular intercourse before age 17 (%} 11.5 


211 partners (96) ` Ya 


Remarried, separated, or divorced (96) 53.8 
OC use (96): 
Ever 57.7 
=] year 50.0 
24 years 42.3 
=6 years 23.1 
Ever regular use (%): 
Diaphragm 23.1 
Foam/jelly 19.2 
Condom 15.4 
Tubal ligation (%) 7.7 
Vasectomy (%} . 3.8 
Ever had (96): 
Monilia 50.0 
Trichomonas 30.8 
Unspecified vaginal infection 7.7 
Vaginal herpesvirus 0.0 
Cold sores, — 46.2 
Pelvic inflammatory disease 11.5 
Gonorrhea 3.8 
Syphilis 0.0 
"Therapeutic abortion 15.4 
Protestant (96) 50.0 
Catholic (%) 26.9 
Completed high school (96) 84.6 


* Total number. 


of a long-term prospective study on the noncontracep- 
tive effects of OCs, have been described elsewhere"? but 
may be characterized as a homogeneous, white, mid- 
dle-class, suburban population. 

A subset of this cohort was used by Peritz and asso- 
ciates* to analyze the relationship between CaCx and 
OC use. 

As data concerning sexual activity were not collected 
for the entire CDS study population, an in-depth study 
of a small subgroup was designed to capture this in- 
formation. The pathology files at the medical center 
were screened to identify all cases of CaCx diagnosed 
between January, 1969, and June, 1976. While recog- 
nizing the possibility of varying interpretations in the 
histologic diagnosis of carcinoma in situ and various 
degrees of epithelial dysplasia, we chose to accept the 
pathologist's original diagnosis on the assumption that 
carcinoma in situ and more severe dysplasias are bio- 
logically similar entities and, in agreement with the 
finding of Peritz and associates,‘ that the association 
between OC usage and CaCx was not significantly 


Prevalent 


Cases Controls 
(26*) (86) 








* Incident Ail 








Controls 
(216) 


Controls 
(130) 


36.4 32.0 32.9 34.3 34.3 
19.9 18.5 . 20.6 18.6 20.3 
20.8 19.5 A 2L] 19.8 21.0 
20.6 186 ~ 202 18.8 20.3 
11.6 12.2 11.6 11.6 11.6 

2.5 5.1 2.6 4.8 2.6 

8.1 16.3 6.9 14.5 ° 7.4 

4.7 16.3 5.4 13.0 5.1 
24.4 53.5 24.6 53.6 24.5 
64.0 86.0 71.5 75.4 68.5 
51.2 79.1 58.5 68.1 55.6 
39.5 53.5 40.8 49.3 40.3 
22.1 23.3 23.8 23.2 23.1 
47.7 30.2 34.6 27.5 39.8 
29.1 18.6 20.0 18.8 23.6 
19.8 4.7 19.2 8.7 19.4 
47.7 30.2 34.6 27.5 89.8 
16.3 4.7 21.5 4.3 19.4 
54.7 55.8 52.3 53.6 58.2 
19.8 20.9 8.5 24.6 18.0 
14.0 14.0 20.0 11.6 17.6 

9.3 2.8 1.5 1.4 4.6 
44.2 41.9 86.9 43.5 39.8 

4.7 7.0 7.7 8.7 6.5 

4.7 7.0 2.3 5.8 3.2 

0.0 0.0 0.0 0.0* 0.0 

3.5 4.7 6.2 8.7 5.1 
53.5 67.4 66.9 60.9 61.6 
24.4 14.0 20.0 18.8 21.8 
94.2 79.1 92.3 81.2 93.1 





ameliorated by the addition of cases of dysplasia. Dur- 
ing the observation period of up to 7% years, 72 cases 
of CaCx were identified, of which 70 were in situ and 
two were invasive lesions. Of these, 27 cases were diag- 
nosed as a resuit of follow-up of a suspicious 
Papanicolaou smear obtained at entry into the CDS. 
These women were considered to be prevalent cases, 
and this group was analyzed separately. T'he remaining 
45, the incident cases, were women whose entry 
Papanicolaou smears were negative. 

Approximately 10,000 women actively participating 
in the CDS in January, 1977, who, according to their 
CDS questionnaire, had never had an abnormal Papa- 
nicolaou smear or a hysterectomy, were considered as 
possible controls for these cases. 

From this group, three controls were selected for 
each case by matching age, study entry date, number of 
Papanicolaou smears at entry, marital status, religion, 
education, parity, and year of menopause (if relevant). 

All case and control subjects were interviewed in the 


gynecology clinic or by telephone and answered a hrief 
è 
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Table II. Mean values of some indicators of sexual 
activity . 





Age at first 


18.5 *19.8 18.0 19.6 
. intercourse (years) . ` 
Age at regular 19.3 20.1, 18.7 20.2 
`` intercourse (years) : F 
No. of partners 3.4 2.1 4.9 2.6 
Total infections*(%) — 13 54 . 80 53 





*Ever had Trichomonas, unspecifiea vaginal infection, 
pelvic inflammatory disease, vaginal herpesvirus, or gonor- 
rhea. 


questionnaire designed to update contraceptive and 
other relevant information, as well as to obtain the 
missing information on sexual-activity. In order to en- 
sure that case and control subjects were comparable 
with respect to observation time, the control subject's 
history was terminated at the date of diagnosis of the 
case subject with whom she was matched. 

A detailed literature search suggested that two 
groups of variables were relevant tc risk of CaCx, those 
related to sexual behavior and those which measure 
socioeconomic status. ' : 

Because of the relatively homogeneous study popu- 
lation, it was not possible to assess the effects of socio- 
economic factors in detail. However, both religion and 


educational level were included in the analysis as socio-. 


economic variables. s 

According to the literature, many measures of sexual 
activity are of interest in the study of CaCx. Most au- 
thors agreed on the relevance of.age at first marriage, 
age at first intercourse, number of marriages, and total 
number of sexual partners, 1 as well as the fre- 
quency of various venereal infections, including her- 
pesvirus type H,” gonorrhea, syphilis, and Tricho- 
monas.'® In addition, wë ascertained age at regular 
intercourse, which we arbitrarily defined as at least 
once a week. . 

Statistical analysis. By means öf a technique adapted 
from Miettinen," the following analysis was carried 
out: (1) Via linear discriminant analysis, a multivariate 
score, combining all significant risk factors, was ob- 
tained that measured how "caselike" each subject was. 
We combined indicators of sexual activity and called 
this measure the sexuality index. This index was used 
in subsequent analyses because of its simplicity and its 
ability to separate cases and controls nearly as well as 
the complete discriminant function. (2) Thé population 
was stratified into several levels on the basis of the sex- 
uality index. Within each stratum, the risk of CaCx was 
assumed to be constant. (3) Estimates of relative risk 


January 1, 1981 
Am. J. Obstet. Gynecol. 


r 


(incremented: odds. ratios) were obtained within each 
stratum for all OC users compared to nonusers, as well 
as for short-term, intérmediate, and long- term OC 


users separately. (4) Finally, for each OC use group, a, 


pooled estimate of relative risk was obtained, with 
confidence intervals, by means of both the incremented 
mean odds ratio and the method of Mantel and 
Haenszel.*!$ 


Results 


. 


Prevalent versus incident cases. The major differ- 
ence between prevalent and incident cases was the per- 
centage of those ever having used OCs in each group: 
86% among the incident cases and only 58% aniong the 
prevalent cases ‘Table I). This disparity was probably 
in part the result of ascertainment bias that arises be- 
cause CaCx is more likely to be found among women 
who are screened often. Women frequently screened 
were more likely to be OC users because screening by 
Papanicolaou smear was required in this population in 
order to renew an OC prescription. Therefore, these 
women were more likely to appear as incident cases. In 
contrast, the prevalent cases were detected at entry, 
when all women except those recently screened re- 
ceived a Papanicolaou smear. Therefore, this group 
was likely to have an excess of women who neglected to 
have a Papanicolaou smear; these women were thus 
less likely than the rest of the population to be OC 
users. This argument was supported by a chart review. 
Of the 54 women with an average interval between 
Papanicolaou smears of over 18 months, only 5% used 
OCs for 12 or more months during the period of ob- 
servation; as. contrasted with 4775 who had never used 
OCs. We recognize that unequal Papanicolaou intervals 
may introduce a bias of ascertainment which may result 
in ari overestimate of risk for OC users. 

Sexuality index. To unravel the effects of the 12 
noncontraceptive variables most clearly related to sex- 
ual activity, a stepwise discriminant analysis was carried 
out. This arialysis was done to find the minimal linear 
combination of sex-related variables which best sepa- 
rated case subjects from control subjects. For this pur- 
pose two variables proved almost as effective as the use 
of all 12 variablest (Tables I and II). 

'The most significant sex-related factor in distinguish- 
ing case subjects from control subjects was the total 


. *As the estimates obtained by these two methods were in 
close agreement and as estimates of standard error are avail- 
able for the former only, we report only the incremented 
mean odds ratio. 
iSexuality index = 1.91 Partners + 1.08 Age, where Part- 
ners is a code ranging from 1 to 5 for number of partners and 
Age is a code ranging from 1 to 5 for age at regular inter- 
course. 
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Table III. Relative risk estimates by oral contraceptive use and sexuality index* (mean odds ratio) 





Low (<4 years) 0.59 0.68 0.35 . 
Medium (4-6 years) . 0.22 2.35 0.78 
High (76 years) ' 0.66 2.35 0.21 
Any OC use 0.37 1.66 0.30 


Sexuality index in prevalent cases (26) ced 










Sexuality index in incident cases (43) 


0.51 0.86 1,95 2.69 1.63 
1.09 1.56 3.75 3.37 2.75 
0.81 0.81 « 1.59 2.33 1.46 
-0.59 0.88 — 2.11 2.78 1.68 





*No entries significantly different from 1.0 at p < 0.05 level. - 


number of sexual partners. The mean number of' : 


partners for all case subjects was about twice that for 
control subjects, with the difference slightly more 
marked among incident (5.1 versus 2.6) than among 


prevalent (4.2 versus 2.5) case subjects and their con- 


trol subjects. When the percentage of cases in the 
group with 11 or more partners was examined, the 
case-control difference in the incident group was much 
more marked (16.3% versus 5.4%) than that in the ae 
valent group (7.7% versus 4.7%). 

The frequency of subjects who had ever.been re- 
married, divorced, or separated. was about twice as 
great among all case subjects (53.696) as among all con- 


trol subjects (24.5%). However, this number is directly. « 


related to the total number of sexual partners and 
could not be included separately in the analysis. 

The second of the two variables used to summarize 
sexual activity in the sexuality index was age at regular 
intercourse.* The mean age at onset of regular inter- 
course was about 135 years earlier for case subjects than 
for their control subjects and was consistent with the 
earlier age at which case subjects married. Further- 
more, about twice as many case subjects began regular 
intercourse before 17 years of age than did control 
subjects (14.596 versus 7.496). These differences were 


somewhat more marked among incident than prevalent 
cases. The other sex-related variables, particularly vagi-. 
nal infections (either separately or in combination) and 


number of therapeutic abortions, were not consistent 
enough to be helpful as discriminating variables, al- 
though we found a history of Trichomonas nearly twice 
as frequently in case subjects as in control subjects. 
Other risk factors. In addition to the variables which 
measure sexual activity and those describing OC use, 
many variables were included as potential risk factors. 
Largely controlled by matching, and therefore not 


significant in the analysis, were variables including age, 
number of Papanicolaou smears, number of pregnan- 


cies, and years of follow-up. 


*Age at regular i intercourse and age at first intercourse were 
highly correlated (r — 0.80), but the former proved to be a 
gaty p 


„slightly more useful risk factor in this population. 


The two socioeconomic measures available in this 
population, religion and education, were not sig- 
nificant risk factors, although case subjects proved 
slightly less educated than their control subjects. 

With regard to variables relating to other contracep- 
tive metliods, a deficit of sterilizations among the sub- 
jects was seen, as well as a deficit, of women who had 
ever regularly used “barrier methods” of contraception 
(diaphragm, foam or jelly, condom). That these differ- 
ences ‘persist even in the prevalent group, which has 
fewer OC users, suggests that this is more than an ar- 
tifact. 

- OC use. Because users of OCs were more frequently 


“screened for CaCx than were nonusers, an OC user 


who was a CaCx case was more likely to be an incident 
than a prevalent case. Therefore, we could expect a - 
smaller proportion of OC users among the prevalent 
cases (relative risk <1) and a greater proportion among 
the incident cases on the basis of this differential 
screening rate alone. The overall relative risk of CaCx 
among prevalent cases was only 0.59, whereas for inci- 


‘dent cases the summary estimate was 1.68; neither of 


these was significantly different from 1.00 (p = 0.05) 
(Table HD.. 

OC use and sexual es The — question 
this study was designed to answer was how OC use 
related to sexual activity and whether such a relation- 
ship clarified the previously observed increase in rela- 
tive risk of CaCx associated with OC use. 

The sexuality index was plotted as a function of in- 
creasing OC use (Fig. 1). Both the incident and preva- 
lent cases and their controls exhibited some increase in 
the index with additional OC use, but the greatest ef- . 
fect was seen among the case subjects who were OC 


‘users. This effect can be seen by examining each sex- 


related variable separately for OC users and nonusers 
(Table II). For each variable relating to sexual behav- 


_ jor, the case subjects who were OC users were most 


extreme. The effects of sexual behavior and OC use 


‘thus appear to interact, so that the most sexually active 


women who are also OC users are at highest risk of 
developing CaCx. 
Duration of OC use. We observed in this population 
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Fig. 1. Sexuality index (SI) as a function of OC use in years. 


a trend among incident cases in the effect of OCs on 
risk of CaCx with duration of OC use, even after we 
adjusted for sexual indicators (Fig. 2, Table 111I). The 
short-term users had only a slight increase in relative 
risk; the risk then increased slightly, reaching a maxi- 
mum in those using OCs from 4 to 6 years, and de- 
clined in the long-term users (over 6 years). In our 
population, one third of all OC users were long-term 
users, so that the decline in relative risk observed 
among this group was not a random fluctuation caused 
by small numbers. 

The increase in relative risk among incident cases 
even in the intermediate range of OC use was not, 
in this population, of great statistical significance 
(0.05 < p < 0.10). However, it is only a slight reduction 
of the relative risk observed in a neatly identical group 
of incident cases by Peritz and associates.’ Even though 
the individual relative risks are not statistically sig- 
nificant, the pattern of highest risk in the OC users of 
intermediate duration is itself consistent enough across 
all levels of the sexuality index to be significant 
(p « 0.05). We conclude that adjusting for sexual fac- 
tors explains some, but not all, of the relative risk at- 
tributable to OC use. 


Comment 


Accumulated evidence from clinical; experimental, 


and epidemiologic sources suggests a hypothetical 


model in which there may be initiation of cervical neo- 
plasia in the epithelial transition zone during adoles- 
cence or pregnancy, by a venereally transmitted de- 
oxyribonucleic acid factor, viral or other. Promotion of 
carcinogenesis by the same or other factors may take 
place during a latent phase of many years.'? Factors 
determining total sexual experience, such as age at first 
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Fig. 2. Risk of cervical cancer (mean odds ratio) as a function 
of OC use in years. 


intercourse, number of partners, and frequency of in- 
tercourse may thus be important determinants of the 
risk of developing CaCx in this model. 

A role for therapeutic hormones in the natural his- 
tory of CaCx has been suggested largely because of the 
known biologic activity cf hormones on target genital 
tissue and the epidemiologically demonstrated associ- 
ations between estrogens and other carcinoma of mül- 
lerian origin." ? 

Oral contraceptive drugs could, in the hypothetical 
model, find a role in cancer initiation, promotion, or 
both. An association between CaCx and increased du- 
ration of use of the drug should be demonstrable, pro- 


‘vided that adjustment for levels of sexual experience 


and other relevan: covariates has been made. The stud- 
ies of Ory and colleagues? and Peritz and co-workers* 
lacked sufficient sexual data to adjust for these vari- 
ables. In the studies of Boyce and associates!! and 
Meisels and associates? only one sexual variable was 
used. - 

In this study we have reiterated the association be- 
tween parameters of sexual activity and cervical neo- 
plasia. In addition, we have shown a direct relationship 
between increasing OC use and the sexual factors 
studied. 

An association between total duration of OC use and 
CaCx has persisted among incident cases after adjust- 
ment for these sexual factors, but the risk is somewhat 
less than previously demonstrated and, in this study, is 
not of statistical significance. 

Although assessment of risk at various levels of the 
sexuality index and OC use is not entirely possible in 
this study, because of the small size of the study group, 
the more prominent role of sexuality is suggested by 
the lower risk of cancer in incident subjects with a law . 
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sexuality index and by the higher risk of cancer in inci- 
dent subjects with a higher sexuality index at all levels 
of OC use. 

We are aware of the danger of drawing conclusions 
from a study where a number of biases may be opera- 
tive. In this study we recognize several. First, we have 
previously noted a bias in ascertainment of cases; OC 
users were shown to be more aggressively screened 
than OC nonusers, with the result that prevalent and 
incident cases are quite different with respect to both 


their Papanicolaou smear intervals and their use of oral 


contraceptives (Table I). Diagnostic bias may be pres- 
ent when the pathologist is consciously aware of the OC 
status of the patient whose biopsy material is being ex- 
amined or unconsciously identifies her as an OC user 
because of cellular changes known to be due to OC 
effects. 

Treatment bias may manifest itself in differential 
treatment of OC users with biopsies, cervical coniza- 
tion, or cryotherapy, or a greater number of hysterec- 
tomies may be performed in OC users with cervical 
atypias. On the other hand, the opposite situation 
might prevail if OC users are undertreated because 
cervical lesions are attributed to OC use and considered 
to be insignificant. In either event, the number of cases 
progressing from dysplasia to cancer in situ may be 
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different for OC users and nonusers. In the former 
this would lead'to an underestimate of the true relative 
risk, while in the latter an overestimate would result. 

The pattern of increasing risk of CaCx with OC use 
up to 6 years, followed by a reduction in risk, may be 
the end result of an interaction of several of these 
biases, resulting in a Survivor effect. Long-term obser- 
vation of cervical atypias by a noninvasive regimen 
would be necessary to address this question more ap- 
propriately. Š 

Although this study leaves the epidemiologic issue of 
OCs and cervical carcinogenesis unresolved, it may 
suggest to the clinician that in young women the factors 
of sexual promiscuity and the prolonged use of OCs 
may interact over a period of time in a pattern of in- 
creasing risk. The benefits of OC use must be judged 
carefully against these potential risks. 


We wish to thank Muriel Giles, R.N., M.N.P., and the 
Kaiser-Permanente Medical Center Volunteers for 
their assistance in the patient interviews, Roberta 
Heintz and Barbara Barckley for help in data collection 
and processing. Drs. Petitti and’ Ramcharan for help 
and guidance throughout the study, and Dr. Lukesh 
and Della Mundy for help with manuscript review and 
preparation. 
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Premenopausal hysterectomy and cardiovascular 


disease 


BRANDON S. CENTERWALL, M.D., M.P.H. 


New Orleans, Louisiana 


A premerfopausal simple hysterectomy is associated with a threefold increase in the subsequent 
incidence and prevalence of coronary heart disease during the remaining premenopausal years. 
During the 10 years following a premenopausal hysterectomy, there is an approximately 496 
probability of developing coronary heart disease and a 0.4% probability of dying from it. For every 
28 uterine cancer deaths prevented by hysterectomy in 30-year-old women, there is an operative 
death. To be assured that premenopausal hysterectomies do not cause more deaths from 
cardiovascular disease than they save by prevention of uterine cancer requires a prospective study 
of 20,000 women observed until death. Pending further elucidation of this phenomenon, 
gynecologists should consider advising premenopausal women considering hysterectomy on the 
risks of coronary heart disease following the procedure. (AM. J. OBSTET. GYNECOL. 139:58, 1981.) 


THE BENEFITS of hysterectomy must be weighed 
against the risks. Apart from the hazard of subsequent 
bowel obstruction, it has been considered that, with 
proper psychological screening, the risks of hysterec- 
tomy were limited to the operation itself! However, 
evidence has emerged that premenopausal hysterec- 
tomy, even with preservation of one or both ovaries, is 
associated with a subsequent increased incidence and 
prevalence of cardiovascular disease.?~® 

Hysterectomy has beneficial long-term health effects. 
Following hysterectomy, women will not develop uter- 
ine diseases, especially cancers of the cervix and uterine 
corpus. Any increase in disability and death due to 
cardiovascular disease must be weighed against de- 
creases in uterine diseases. Evidence relating hysterec- 
tomy to cardiovascular disease and uterine cancer is 
reviewed and compared. 


Methods 


Data on uterine cancer and ischemic heart disease 
mortality are from the Vital Statistics of the United 
States for the years 1968, 1971, and 1974. Hysterec- 
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tomy data are from the 1974 Hospital Discharge Sur- 
vey. Operative mortality rates for hysterectomy are 


_ from the Professional Activity Study hospital mortality 


records for 1974 and 1975.° 

To make comparable the uterine cancer life-table 
methodologies," * a cross-sectional analysis was made in 
each case with the same data base as in the original life 
table. The cross-sectional analysis serves as a standard 
by which the relatively liberal or conservative nature of 
the life tables can be gauged. Lifetime death rates can 
be estimated by cross-sectional analysis of deaths oc- 
curring in a given year. In 1971, for example, 1.5% of 
all deaths in women aged 35 and over were attributed 
to cervical and other uterine cancers. Cross-sectional 
analysis assumes that, as they pass through successive 


_age groups, women aged 35 in 1971 will take on the 


proportionate uterine cancer mortality manifested by 
women of that age group in 1971. Given that assump- 
tion, it is estimated that 1.5% of all future deaths of 
women aged 35 in 1971 will be due to cervical and 
other uterine cancers. 

Menopause occurs with the natural cessation of 
menses or following bilateral oophorectomy. Following 
a premenopausal hysterectomy with preservation of 
ovarian function, a woman remains premenopausal 
until the ovaries undergo natural menopause. The av- 
erage age of natural menopause in the United States is 
50 years.? 

The test of statistical significance of data in articles, 
other than tests performed by the various authors 
themselves, is the Mantel-Haenszel Chi-square statistic 
for data stratified by age. = 
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Hysterectomy and uterine cancer mortality. If a 
woman without uterine cancer undergoes a hysterec- 
„tomy, she is no loriger at risk of dying from uterine 
cancer. The magnitude of this benefit is measured by 
the probability that a woman who does not undergo 
hysterectomy will eventually die of uterine cancer. 
Using the 1968 Vital Statistics, Bunker and associates! 
calculated by life-table analysis that 0.2% of women 
aged 40 in 1968 will eventually die of uterine cancer. 
By comparison, with a cross-sectional analysis, in 1968, 
1.6% of all deaths in women aged 40 or over were due 
to uterine cancer. Using the 1971 Vital Statistics, Cole 
and Berlin’ calculated by life-table analysis that 1.3% of 
women aged 35 in 1971 will eventually die of uterine 


cancer. By comparison, with cross-sectional analysis, in . 


1971 1.5% of all deaths in women aged 35 or over were 
due to uterine cancer. 

‘Cross-sectional analysis gives the highest estimates of 
lifetime death rates from uterine cancer; it maximizes 
the estimated benefits accrued by preventing cancer. 
Therefore, cross-sectional analysis will be used when 
the long-term benefits of hysterectomy, mainly the 
prevention of cancer, are compared with the long-term 
risks associated with increased cardiovascular disease. 

In 1974, 11,455 women aged 30 and over died of 
cervical and other uterine cancers, which accounted for 
1.4% of all deaths in women aged 30 and over. If a 
woman underwent a hysterectomy at. age 30, she 
averted an estimated 1.4% probability of eventually 
dying from uterine cancer. Since hysterectomy in the 
premenopausal woman is associated with an operative 
mortality of 0.05%,° 28 cancer deaths would be pre- 
vented for each death caused by the operative proce- 
dure itself. 

Hysterectomy and cardiovascular disease. Death 
from vascular disease is common whereas death from 
uterine cancer is, by comparison, uncommon. As sug- 
gested by Cole and Berlin,’ if hysterectomy were to 
cause, by some unknown mechanism, even a minor in- 
crease in death rates from vascular disease, this would 
more than offset all gains from cancer prevention. In 
1974, 36% of all deaths in women aged 30 and over 
were ascribed to ischemic heart disease. If, fora woman 
undergoing premenopausal hysterectomy, the prob- 
ability of dying from ischemic heart disease were to 
increase to 38%, this 2% increase in mortality would 
more than offset the 1.4% decrease due to prevention 
of uterine cancer. 

Robinson and associates? examined the prevalence of 
coronary heart disease in women who had undergone 
prior hysterectomy with preservation of ovarian tissue. 
All operations were performed before age 45. Among 
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the 112 women examined, there were five cases of 
definite coronary heart disease, i.e., myocar dial infarc- 
tion or classical angina pectoris. This was five times 
more than expected from the age-specific prevalence 
rates of coronary heart disease observed among women 
who had not undergone hysterectomy in the Fram- 
ingham Study (P < 0:05). 

Ritterband and associates? performed a study similar 
in design to that of Robinson and associates,? except 
that women who had had unilateral oophorectomy 
were excluded and the diagnosis of coronary heart dis- 
ease was made blind. Of 369 women who had had 
simple hysterectomy prior to age 45 and who were 
evaluated according to Framingham Study criteria, 25 
had coronary heart disease. This was 3.3 times more 
than expected from the age-specific prevalence rates of 
coronary heart disease among women in the Framing- 
ham Study (x? = 23, P « 0.0005). 

Weiss? compared women with aortoiliac occlusion 
with a control group of women also seen by a vascular 
surgeon. Among the 54 cases, nine patients had un- 
dergone hysterectomy before age 43, with preservation 
of one or both ovaries. This was 2.6 times more than 
expected as compared to the controls (x? = 7.6, P < 
0.01). The relative odds that women who had had 
premenopausal hysterectomy would develop subse- 
quent aortoiliac occlusion was approximately three to 
one, as compared to the control group. 

Finally, the Framingham Study included its own 
comparisons A population-based cohort of 2,873 
women was analyzed prospectively with 97% determi- 


nation of eventual menopausal status, whether natural 


or surgical; the extent of surgery was determined from 
hospital operative records in 8496 of cases. For ages 45 
to 54, women with premenopausal hysterectomy had 
relative odds of new-onset coronary heart disease 2.7 
times greater than those experienced by premeno- 
pausal women the same age (P « 0.01). The relative 
odds ratio was the same, whether or not the ovaries 
were preserved. No myocardial infarctions or coronary 
heart disease deaths were observed among premeno- 
pausal women aged 40 to 54 during 8,384 person years 
of observation; 10 such events were observed among 
women aged 40 to 54 during, 6,848 person years of 
observation following premenopausal hysterectomy, 
with and without preservation of ovaries. 

In the Framingham Study the incidence of new cor- 
onary heart disease in women following premeno- 
pausal hysterectomy, with preservation of one or both 
ovaries, was four new cases per thousand women per 
year? In 10% of new cases, the patients died. Thus, it 
can be predicted that in the 10 years following hyster- 
ectomy in premenopáusal women approximately 4% 
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will develop new coronary heart disease; approxi- 
mately 0.4% will die of coronary heart disease during 
the first 10 years. Ritterband and associates? observed 
that among women aged 50 or under who had had a 
simple hysterectomy 10’or more years previously 6% 
had coronary heart disease; antong women undergoing 
simple hysterectomy prior to age 45, within 10 years 
following operation 0.5% had died of coronary heart 
disease. 

In 1974, by contrast, death from cervical and other 


uterine cancers in patients between the ages of 40 and 50 


accounted for 0.245 of all deaths in women aged 40 and 
over. Thus, for women undergoing premenopausal 
hysterectomy the increased number of deaths caused 


by coronary heart disease during the premenopausal 


period is greater than the number of uterine cancer 
deaths prevented. 

It is not clear whether this increased incidence of 
cardiovascular disease extends into the postmerio- 
pausal period.? As noted previously, an increase in the 
lifetime ischemic heart disease death rate from the 
1974 level of 3696 of all deaths to 38% would more than 
offset all prevented uterine cancer deaths. To detect 
with assurance such a small increase requires a large 
study. Thus, to determine with 90% power, allowing 
P = 0.05 (one-tailed), that hysterectomy is not associ- 
ated with an increase in ischemic heart disease deaths 


from 36% to 38% would require control and case : 


groups of approximately 10,000 subjects each.’ This 
assumes the two groups are well matched for other 
variables and are all observed until death. Further- 
more,.all 20,000 deaths would have to be verified as to 
cause by autopsy, since death certificates attributing the 
cause of death to ischemic heart disease. are known to 
be relatively inaccurate. Until such a study demon- 
strates the contrary, it must be assumed that an in- 
crease in the incidence and prevalence of coronary 
heart disease in premenopausal women following hys- 
terectomy will eventually lead to an increase in death 
rates from coronary heart disease, not only in the pre- 
menopausal years but in later years as well. 


Comment 


Is the association between hysterectomy and car- 
diovascular disease real? It should be noted that the 
studies of Robinson and associates,’ Ritterband and as- 
sociates,* and Weiss! were not designed to explore the 
relationship between hysterectomy and atherosclerosis. 
Instead, these were studies of the relationship between 
premenopausal bilateral oophorectomy and athero- 
sclerosis, with patients undergoing noncastrating hys- 
terectomy serving as a control group. Indeed, two of 
the study designs” ? explicitly assumed that hysterec- 
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tomy with preservation of the ovaries would have no 
effect on atherosclerosis. Therefore, 
possible selection bias? 


issues arise of 
and appropriateness of con- 


ps," ? no aus eficiencies in the initia 
trol groups,” ? not because of defic t tial, 


study designs but because these observations were inci- 
dental to studies designed for other purposes. These 
studies serve primarily to confirm and lend weight to 
the observations of the Framingham Study. In the 
Framingham Study, an association was observed which 
has not been exp-ained away as artifact. 

.Why hysterectomy is associated with a subsequent 
increased risk of cardiovascular disease: is unknown. 
Two broad possibilities exist. 

First, women with an increased risk of car diovascular 
disease may have an increased tendency to undergo 
hysterectomy. If this were so, it would be expected that 
some of these women at increased risk would not un- 
dergo hysterectomy but experience a premenopausal 
myocardial infarction or coronary heart disease death 
anyway; likewise, some of those who did undergo hys- 
terectomy could be expected to experience a myocar- 
dial infarction prior to the operation. In the Framing- 
ham Study, no myocardial infarctions or coronary 
heart disease deaths were observed in premenopausal 
women prior to or apart from hysterectomy.? The in- 
creased rates of cardiovascular disease among women 
with premenopausal hysterectomy have not been at- 
tributable to estrogen use? ? or cigarette smoking.* ? 
Premenopausal women examined prior to hysterec- 
tomy had normal serum cholesterol levels, blood pres- 
sures, and relative weights when compared to control 
subjects." 

Alternatively, premenopausal hysterectomy may 
cause, by an unknown mechanism, a subsequent in- 
creased, risk of cardiovascular disease. The operation 
itself may cause physiologic or psychological stress 
which increases risk. The uterus may have an un- 
recognized hormonal function, e.g. prostaglandin 
secretion, which, operating independently of or in con- 
junction with the ovaries, prevents atherosclerosis in 
premenopausal women. Serum cholesterol levels and 
weight do not, change significantly following pre- 
menopausal hysterectomy with preservation of one or 
both ovaries." Blood hemoglobin levels are positively 
correlated with hypertension, which, in turn, is a risk 
factor for cardiovascular disease.'? However, although 
premenopausal hysterectomy causes a significant rise in 
hemoglobin levels, due to cessation of menstrual blood 
loss, the change is small, a mean rise of 0.62 gm/dl; 
neither diastolic nor systolic blood pressure changes 
significantly following premenopausal hysterectomy." 

Whatever the relationship between premenopausal 
hysterectomy and cardiovascular disease, 


the phe- " 
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nomenon is a new lead in atherosclerosis research which 
requires further studies to bring about a resolution and 
understanding. 

For the gynecologist, the issue is how to — the 
patient. If hysterectomy was unifor mly nonelective, the 
threat of future coronary heart disease would be un- 
likely to influence practice. However, some hysterec- 
tomies are elective. According to a position paper of the 
American College of Obstetricians and Gynecologists, 
only hysterectomies performed for the purpose of 
sterilization can be considered unequivocally elective (it 
must not be construed thatthe College approves of such 
hysterectomies).!? In 1970, in a national survey of mar- 
ried women under age 45 with prior hysterectomy, 16% 
stated that the hysterectomy had been performed for 
the purpose of sterilization.‘ It is unlikely that this pro- 
portion had declined by 1974 since, between 1965 and 
1973, the annual age-specific incidence of hysterectomy 
in women under age 45 increased by over 50%.'* There- 
fore, of the 413,000 hysterectomies performed in 1974 
on women under age 45, at least 16%, or 66,000, would 
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be considered elective by the standards of the American 
College of Obstetricians and Gynecologists. Of these, it 
can be predicted that by 1984 approximately 4%, or 
3,000, will have developed coronary heart disease and 
300 will have died of it. 

It would be difficult to mount the 20,000- e 
study necessary to definitively disprove Cole and Ber- 
lin’s’ suggestion that hysterectomy may cause more 
deaths from heart disease than are prevented by 
prophylaxis of uterine cancer. Pendjng further eluci- 
dation of the relationship between hysterectomy and 
cardiovascular disease, gynecologists should consider 
advising premenopausal women who are considering 


hysterectomy on the risks of coronary heart disease fol- 
lowing the procedure. 


Ms. Melinda Flock provided primary data from the 
Hospital Discharge Survey, and Drs. Joel Greenspan, 
Michael Criqui, Roger Rochat, Carl Tyler, Jr., Howard 
Ory, Noel Weiss, James Terrell, and Marise Gottlieb 
gave helpful advice. 
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The frequency and causes of ovarian failure among 182 long-term survivors of childhood cancer 
were examined. Twenty-two patients (12%) had ovarian failure. Ovarian failure was found in 17 of 
25 patients (6896) who had both ovaries within abdominal radiotherapy fields, in five of 35 patients 
(14%) whose ovaries were at the edge of the treatment field, and in none of 122 patients with one 
or both ovaries outside of an abdominal treatment field (p < 107^). The odds for ovarian failure in 
patients with both ovaries in the field are 19.7 higher than those for other irradiated patients (9596 
confidence interval, 5.3 to 72.8). Covariate and multivariate analyses of tumor type, age at 
diagnosis, duration of follow-up, abdominal tumor surgery, abdominal radiotherapy, number of 
chemotherapeutic agents administered, and cumulative doses of several drugs revealed that the 
location of the ovaries relative to radiation treatment fields was the only risk factor for subsequent 
ovarian failure. (AM. J. OBsTET. GYNECOL. 139:62, 1981.) mE 


RADIOTHERAPY, chemotherapy, and surgery have 
contributed to improved prognosis for children with 
diverse cancers.! However, these treatments can also 
affect normal tissues and produce acute or latent in- 
juries.? The late sequelae are now recognized more 
frequently because of increased numbers of long-term 
survivors. ? Effects on the reproductive and ste- 
roidogenic potential of the gonad after cancer therapy 
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in children have been reported but neither the inci- 
dence nor causes of the impairments have been well 
defined.* ë The present study examines the develop- 
ment of ovarian failure during follow-up in a cohort of 
182 women who are long-term survivors of childhood 
cancer. ` l 


Material and methods 


Study patients. The tumor registry of the Sidney 
Farber Cancer Institute in Boston, Massachusetts, 
provided a list of 208 female patients (1) who had a 
cancer diagnosed at between 0 and 17 years of age, (2) 
who were alive and at least 14 years of age at the con- 
clusion of study, (3) who had survived at least 5 years 
from time of diagnosis, and (4) who had not undergone 
bilateral ovariectomy. 

“Demographic and cancer therapy data were obtained 
on each patient through medical record reviews, clinic 
intérviews, and phone and letter contacts. ‘Twenty-six 
patients were eliminated from further analysis because 
of ‘inadequate follow-up information such as data on 
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current menstrual function. Other than their loss to 
follow-up, these 26 patients were comparable to the 
remaining group of 182 study patients (88%). ` 

The mean age at diagnosis of cancer in the 182 pa- 
tients was 6:9 years (range 0.1 to 17 years) and the 
mean number of years of follow-up since diagnosis was 
16.4 years (6 to 33 years). Tumor diagnoses were dis- 
tributed as follows: Wilms’ tumor (53 patients), lym- 
phoma (41), soft-tissue sarcoma (24), neuroblastoma 
(19), osteogenic sarcoma (17), leukemia (10), dysger- 

'minoma (4), renal cell carcinoma (3), thyroid carci- 
noma (3), ependymoma (2), and one each of six other 
tumors. 

Therapies. 

Radiation therapy. Ninety-four of the 182 patients 
(52%) received fractionated external beam radiother- 
apy to the abdomen. Available individual radiotherapy 
field diagrams were utilized to classify the location of 
each ovary as within, at the edge of, or outside of the 
irradiated fields with the aid of standardized age- 
correlated body mannequins; more precise data on ac- 
tual ovarian tissue doses could not be calculated. All 
patients who had received whole pelvic and whole ab- 
dominal field irradiation were said to have both ovaries 
within the field. For patients treated prior to 1968 with 
a 200 kV(p) orthovoltage unit, an ovary located within 
10 cm of the margin of a large ( 10 by 10 cm) treatment 
field or located within 8 cm of the margin of a smaller 
(<10 by 10 cm) field was considered to be at the edge of 
the field. An ovary located beyond these ranges was 
considered to be outside the field. After 1968, when 4 
or 8 meV linear accelerators were used, an ovary within 

` lem of the field margin was considered at the edge and 
beyond 1 cm was outside the field. When the relative 
location of the two ovaries differed, the location which 
provided minimum exposure was used for analysis of 
association with ovarian failure. 

An estimated ovarian tissue dose (OTD) was calcu- 
lated for each ovary based on 10096 of the recorded 
abdominal midplane dose for ovaries within the field, 
approximately 10% for ovaries at the edge, and ap- 
proximately 196 for those outside. Contributions from 
multiple fields or multiple therapy courses were added. 
The estimated mean OTDs were approximately 3,200 
rads (range 1,200 to 5,000) for the 25 patients with 
both ovaries inside the field, 290 rads (range 90. to 
1,000) for the 35 patients with at least one ovary at the 
edge of the field, and 54 rads (5 to 150) for the 34 
patients with at least one ovary outside the abdominal 
radiation field. 

The charts for 59 patients who received radiother- 
apy to nonabdominal sites were also reviewed. The es- 
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timated OTD from scatter radiation for these patients 
was minimal (<20 rads). These 59 patients plus the 29 
who received no radiotherapy were considered to have 
received no abdominal irradiation. 

Chemotherapy. Twenty-one of the 182 patients (12%) 
received no chemotherapy, and 86 (47%) received one 
agent. Seventy-five "patients received multiple agents, 
either sequentially or in combination: two agents were 
given to 42 patients and three or more agents were 
used in 33 patients. Eighteen different agents were 
employed, and the cumulative milligram dose of the six 
drugs utilized most frequently was calculated. For each 
drug, comparison was made of dose administered to 
those patients with ovarian failure and those without. 
Analysis of the effects of multiple-drug regimens was 
primarily based upon the number of agents adminis- 
tered because of a wide diversity of drug combinations, 
doses, and treatment schedules. 

Surgery. One hundred six patients underwent ab- 
dominal surgery. Nine of these also received abdomi- 
nal radiotherapy, nine received chemotherapy, and 83 
received both forms of therapy. In 17 patients surgery 
involved the reproductive tract: unilateral ovariectomy 
(five patients), ovarlopexy (nine), and hysterectomy 
(three). 

Assessment of ovarian failure. Ovarian failure is 
defined as amenorrhea accompanied by persistent ele- 
vation of both serum gonadotropins: follicle-stimulat- 
ing hormone (FSH) >40 mIU/ml, luteinizing hor 
mone (LH) >25 mIU/ml, and FSH/LH ratio >1.° 
FSH and LH assays were performed by double-an- 
tibody radioimmunoassay on plasma obtained prior to 
institution of hormonal therapy or at least three weeks 
after its discontinuation.’ In two clinically hypogonadal 
amenorrheic patients, diagnosis of ovarian failure was 
made through a finding of persistently elevated uri- 
nary gonadotropin titers of >200 muu/24 hours x 3.8 

Primary amenorrhea is defined as the lack of spon- 
taneous onset of menstrual function (1) by 14 years of 
age in the absence of development of secondary sexual 
characteristics or (2) by 16 years of age with secondary 
sexual development.® Secondary amenorrhea is cessa- 
tion of spontaneous menstrual function for greater 
than 6 months.® In all study patients with secondary 
amenorrhea, the abnormality has lasted more than 5 
years and has persisted either until the present or until 
the initiation of replacement hormonal therapy. 

Statistical analysis. The data were analyzed to de- 
termine the differences between the groups of patients 
with and without ovarian failure. Chi-square analyses 
were used for categorical data such as radiation expo- 


‘sure and log-rank statistics were used to compare the 
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Table I. Abdominal radiotherapy and chemotherapy for childhood cancer and subsequent ovarian failure 
in 182`successfully treated patients ` l 








Fraction (%) of patients with ovarian failure 
by ovarian location relative to the radiation fieid* 











Drug therapy No abdominal radiotherapy Out of field Edge of field Within field 

No chemotherapy 0/13 (0%) 0/4 (0%) 0/2 (0%) 1/2 (50%) 

Chemotherapy: 0/75 (0%) 0/30 (0%) 5/33 (15%) 16/23 (70%)t 
Single agents 0/35 (096) 0/22 (0%) 4/20 (20%) :4/0 (4490)T 
Two agents 0/26 (096) 0/6 (0%) 0/8 (0%) 2/2 (100%) 
Three or more agents 0/14 (0%) 0/2 (095) i/5 (20%) 10/12 (85%) 

. 
Total 0/88 (0%) 0/34 (0%) 5/35 (14%) 17/25 (68%)7 


— 





*The ovary with minimum radiation exposure was outside of, at the edge of, or within the radiation field and received 
estimated mean doses of 3,200, 290, and 54 rads, respectively. 


Includes two patients receiving actinomycin D and one patient receiving nitrogen mustard for less than 1 week each. 


Chi-square value = 90; 3-degrees of freedom (p < 107). 


distributions for continuous variates such as age and 
drug doses.? A logistic regression model was used to 
simultaneously evaluate several factors which could af- 
fect the incidence of ovarian failure among irradiated 
patients.'? Factors which were considered for this anal- 
ysis were ovarian radiation exposure (categorized as in, 
at the edge of, or outside of the field), number of 
chemotherapeutic agents administered, age at diag- 
nosis, and years of follow-up since diagnosis. 


Results 


Twenty-two of 182 patients (12%) had ovarian fail- 
ure. The mean LH level was 75.5 + 15 (SEM) mIU/ml 
while the FSH level was 103.8 + 8.7 (SEM) mIU/ml. 
Eighteen had primary amenorrhea and four had sec- 
ondary amenorrhea that developed during cancer 
therapy. All 22 patients with ovarian failure were 
among the 94 patients who had received abdominal 
radiotherapy (Table 1). Ovarian failure did not develop 
in 34 abdominal irradiation patients who had at least 
one ovary outside of the treatment field but did occur 
in five of 35 patients (14%) with an ovary at the edge of 
the treatment field and in 17 of 25 patients (68%) with 
both ovaries within the treatment field (p < 1074). This 
trend was independent of chemotherapy. No ovarian 
failure was noted among 88 patients who had not re- 
ceived abdominal irradiation. 

Patients with ovarian failure did not differ from the 
remainder of the patients with regard to mean age at 
diagnosis (7.0 + 1.0 years [SEM] versus 6.9 + 0.4) and 
years of follow-up since diagnosis (13.9 + 1.5 years 
[SEM] versus 16.8 + 0.5). Analysis of the average cu- 
mulative milligram dose of the six most frequently 
employed chemotherapeutic agents revealed no consis- 
tent or significant differences between the groups 
(Table ID). 


In addition, neither tumor type nor surgery within 
the abdomen was independently associated with devel- . 
opment of ovarian failure. 

Multivariate analysis with the use of logistic regres- 
sion models was performed to assess the influence of 
various factors on the occurrence of ovarian failure. 
The only significant association was with abdominal 
radiotherapy. Among the irradiated patients, those 
who had ovaries within the field of radiation had a 
significant odds ratio of ovarian failure of 19.7 (95% 
confidence interval 5.2 to 72.8). 


Comment 


The incidence of ovarian failure was 12% among 182 
long-term survivors of childhood malignancies. A 
strong association was found between ovarian failure 
and intensity of prior ovarian radiation, with 2396 of 
patients demonstrating ovarian failure if they had re- 
ceived any abdominal radiotherapy and 68% ex- 
periencing ovarian failure if the ovaries were deter- 
mined to be within the radiation field. This association 
remained after covariate and multivariate analyses of 
several potentially confounding factors, including age 
at diagnosis, years since diagnosis, abdominal surgery, 
cumulative drug dose, and number of chemothera- 
peutic agents. 

Abdominal irradiation has been associated with ovar- 
ian failure.!! Indeed, ionizing radiation has been uti- 
lized as a therapeutic means of terminating ovarian 
function." Very few data, however, are available on 
ovarian function after irradiation in children.? 

In the present study, the ovaries were categorized as 
being within the field of radiotherapy, at the edge of 
the field, or outside treatment fields. The three classes 
indicate ovarian irradiation generally in doses of thou- 
sands, hundreds, and tens of rads, respectively. A high 
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Table II. Median cumulative chemotherapy doses administered to 182 female survivors of childhood 
malignancy, by radiation exposure and ovarian failure : 













Ovarian exposure to abdominal radiotherapy 






In or at edge of field 


None* or out of field 





Drug dosage Drug dosage Drug dosage 
No. of patients (mg) No. of patients (mg) No. of patients (mg) 


Actinomycin D: ! 
* Totalt 47 4.1 22 3.6 9 * 7.2 


Single agent 29 4.3 15 44 7 6.8 
Chlorambual: 

Total 26 1,665 4 1,600 4 996 

Single agent 12 2,810 0 — 0 — 
Cyclophosphamide: 

Total 13 20,175. 8 3,683 7 8,560 

Single agent 3 29,025 2 10,324 0 — 
Methotrexate: ^ 

Total 23 3,705 2 2,108 6 2,194 

Single agent 6 4,717 1 20 0 — 
Vineristine: 3 

Total 16 45 9 18 10 28 

Single agent | 0 — 0 — 0 — 
Nitrogen mustard: 

Total 7 20 8 31 5 30 

Single agent 0 — 1 4 1 4 








*No abdominal radiotherapy. 
t Total number of patients receiving the drug as either a single agent or in combination with other drugs. 


range of radiation exposure dose was found to be early adulthood. Further study is needed to ascertain 
strongly correlated with ovarian failure. The finding the frequency and risk factors for premature meno- 
suggests that less radiation exposure to the gonads pause, oligomenorrhea, nonlethal genetic damage to 
would decrease the incidence of subsequent ovarian oocytes, and infertility associated with cancer treatment 
failure." This can often be accomplished successfully in childhood. 
by ovariopexy and lead shielding of the ovaries.’* 1'3 The Several factors in the development of ovarian failure 
techniques of ovarian displacement and shielding, could not be examined in the analysis. These include 
while having no effect themselves on ovarian func- fractionation of radiation doses, time between multiple 
tion,'* can decrease gonadal irradiation by 80% to 90% radiotherapy courses, and additive or synergistic ef- 
in individuals not undergoing whole pelvic or whole fects of specific drugs. Although our results indicate no 
abdominal irradiation.” Frequent preservation of ovar- influence of chemotherapy, more intensive treatment 
ian function and fertility have been described after regimens in current use may have greater effects on 
ovariopexy when compared to patients undergoing sim- fertility and ovarian function. 
ilar cancer therapy without this ovarian reposition.” In conclusion, further improvements in treating fe- 
Gonadal dysfunction has been documented in adult male children with cancer must be found so that the 
women? and in male subjects of all ages“ after treat- reproductive and steroidogenic capacity of the ovaries 
ment with some chemotherapeutic agents, particularly is preserved while the malignancy is cured. According 
alkylating agents. This study and other reports!* !8 in- to findings presented in this study, special attention 
dicate that chemotherapy in female children up to 17 must be given to means of modifying gonadal radiation 
years of age is not a major cause of ovarian failure. exposure. The need for this special attention grows as 
During the prepubertal period, the relative quiescence an increasing number of children who survive for a 
of ovarian stromal cells and oocytes may provide long term will present with late sequelae, such as ovar- 
some protection against cytotoxic drugs with cell-cycle lan failure. 
specific activity. In addition, the larger number of oo- 
cytes in children may permit survival of sufficient oo- We wish to acknowledge the excellent assistance of 


cytes to preserve adequate ovarian function during William Fine. 
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Modulation of protein expression in endometrial 


adenocarcinoma cells by in vitro exposure to estradiol 


and progesterone 
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Protein maps of in vitro hormone-modulated adenocarcinoma cells from an endometrial tumor are 
described. It is noted that mapping of tumor tissues by means of the two-dimensional analysis 
described by O'Farrell and associates* of "5S-methionine- labeled proteins can provide a 
characteristic map for each tumor and that the methionine-containing proteins of tumor cells can be 
independently modulated by the in vitro additions of estradiol and progesterone. Such protein 
modulation could be indicative of hormonal therapeutic responsiveness of individual endometrial 
adenocarcinomas and other hormone receptor- positive tumors. Tumor maps may further provide 
data for the identification and isolation of new tumor markers which might be correlated with the 
radiotherapeutic and chemotherapeutic sensitivity of the malignancy. (AM. J. OBSTET. GYNECOL. 


139:67, 1981.) 


EVALUATION of tumor responsiveness to endocrine 
manipulation has been carried out with some success by 
hormone receptor analysis. Patients with receptor- 
positive breast tumors have been shown to have a better 
prognosis than those with tumors which are borderline 
or negative, * Evidence for responsiveness of endome- 
trial adenocarcinoma to progestin therapy has also 
been documented* and suggests that receptor- positive 
tumors are responsive to progestin therapy. Receptor 
positivity, therefore, would appear to be a basic re- 
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quirement for hormone responsiveness of a target 
organ or tissue; however, receptor positivity may not 
always result in responsiveness due to the possibility of 
defective binding of the hormone or defective mecha- 
nisms in processing the hormone receptor complex. It 
is, therefore, appropriate that estrogen or progestin 
efficacy be evaluated by analyzing the direct respon- 
siveness of tumors or tissues to individual hormones. 
The present approach has been to develop "tumor 
maps" of ?S-labeled proteins from the tumor cells 
separated by the technique of O'Farrell and associates? 
of two-dimensional analysis after an appropriate in 
vitro exposure to hormone and ?S-methionine. Such 
maps provide a characteristic display of proteins for 
each tumor, indicating its metabolic and histologic 
make-up. It is reasonable to assume that the presence 
or absence of individual proteins could predispose the 
tumor to therapeutic responsiveness or resistance. Pro- 
tein markers which might indicate such sensitivity or 
resistance would have significant value in the selection 
of therapy for individual cases. The present study 
provides evidence that cells from a hormone receptor- 
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Fig. 1. Well-differentiated adenocarcinoma ot the endometrium with papillary features. (Hematoxy- 


lin and eosin. X 400.) 





Fig. 2. Solid area of poorly differentiated adenocarcinoma with microcysts and infiltration by 
inflammatory cells. (Hematoxylin and eosin. X 400.) 


positive endometrial adenocarcinoma as shown by the 
tumor maps respond in vitro to the presence of es- 


tradiol and progesterone. 


Material and methods 

Tissue collection and processing. The tumor tissue 
used in the present study was from a 62-year-old 
Caucasian woman, gravida l, para 1, who had been 


menopausal for 20 years and presented with a 3-momth 


history of intermittent vaginal spotting and passage of 
occasional clots. The patient was hospitalized, and a 
curettage was performed. The pathology report on the 
curettings was grade 3 carcinoma of the endometrium 
and endocervix. The patient was referred to. the 
Southern California Cancer Center where the diag- 
nosis was confirmed, The patient received 4,000 rads 
of irradiation to the whole pelvis over 5 weeks followed 
9 weeks later by an intracavitary radium implant far a 
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Fig. 3. Solid area of carcinoma with numerous li 
x 400.) 


central dosage of 3,000 mg hours. Three weeks later a 
total abdominal hysterectomy with bilateral salpingo- 
oophorectomy was carried out. The patient had an un- 


eventful recovery and was placed on a regimen of 


megestrol acetate, 40 mg twice daily. The patient has 
been free of disease for the past 9 months. 

At operation a portion of the tumor was taken for 
histologic examination and part was saved for 
hormone-binding studies. The pathologist reported 
that the tissue was grossly the equivalent of 1 ml of 
formalin-bathed, mahogany red, soft, irregular endo- 
metrial curettings. 


Microscopically, sections showed Sparse amounts of 


malignant endometrial glandular elements in frag- 
mented papillary and solid form. The former was well 
differentiated and the latter was poorly differentiated, 
Foci of papillary carcinoma had minimal nondescript 
stroma (Fig. 1) in contrast to the solid areas (Figs. 2 and 
3) wherein microcystic spaces and numerous vacuo- 
lated cells accompanied inflammatory cells. Most of the 
former had small, central to slightly eccentric nuclei 
surrounded by foamy cytoplasm most consistent with 
lipid-laden histiocytes, 

The part of the tumor specimen for hormone- 
binding studies and mapping was collected directly into 
ice-cold phosphate-buffered saline. The specimen was 
sliced into 3 mm cubes, and 100 mg (about one third) 
was transferred to storage buffer (50 mM trometh- 
amine, pH 7.4, 1 mM dithiothreitol, and 50% glycerol) 
and stored in liquid nitrogen for steroid rec eptor anal- 
ysis. The remaining tissue was transferred to 5 ml of 





pid-laden histiocytes. (Hematoxylin and eosin. 


methionine-deficient medium (Weymouth's medium 
containing 20% fetal calf serum, 1 yM methionine, 50 
ng/ml of Kanamycin, 15 IU/ml of penicillin, and 15 
ug/ml of streptomycin) and incubated at room tem- 
perature for 30 minutes in the presence of 0.1% Colla- 
genase H (Worthington). The dispersed cells were har- 
vested by centrifugation at 800 x g for 10 minutes 
and resuspended in 2.0 ml of methionine-deficient 
medium. Aliquots (0.5 ml) were then placed in indi- 
vidual culture tubes containing 200 aCi of *S-methio- 
nine (approximately 800 Ci/mmole, Amersham Cor- 
poration). Individual tubes were then classified as 
control (no additives except 5 wl of 70% alcohol), es- 
tradiol (5 ul of estradiol in 70% alcohol, final concen- 
tration 107 5M), progesterone (5 ul of progesterone in 
70% alcohol, final concentration 10-5M progesterone), 
and estradiol plus progesterone (5 ul of a mixture of 
estradiol and progesterone in 70% alcohol, final con- 
centration 10 *M of each steroid). The culture tubes 
were incubated overnight at 37° € on a rocker. Sulfur- 
35-labeled cells were harvested by centrifugation fol- 
lowed by removal of the *S medium. The cells were 
resuspended and washed twice with 10 ml of complete 
Weymouth's medium. The cells were then washed with 
0.35M mannitol in distilled water containing 0.01M 
tromethamine, pH 7.4, to remove salts. The cells were 
lysed in 50 wl of buffer (9.5M urea, 2% NP,O, 2% 
ampholytes, and 5% mercaptoethanol) by resuspension 
in plastic pipettes for 5 minutes at 4° C. The *S lysate 
was assayed for radioactivity by separating aliquots of 2 
HI into 0.5 ml of 0.1% bovine serum albumin and 0.5 
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Fig. 4A. Figs 4A to 4D are ?S-protein maps of adenocarci- 
noma. Approximately 0.5 x 10° cells were labeled overnight 
at 37° C in *S-methionine medium. S-labeled cells were 
washed, pelleted, and lysed at 4° C. A total of 20 wl of lysate 
(200,000 cpm) was applied to each focusing gel and the sam- 
ples were focused for 5% hours at 400 V for 12 gels. The 
second dimension was composed of a 10% to 16% sodium 
dodecyl sulfate—polyacrylamide gradient run for approxi- 
mately 3% hours or until the bromophenol blue dye entered 
the anode buffer. The gels were dried after Coomassie Blue 
staining and destaining and exposed to XR2 x-ray film 
(Kodak) for 14 days. X-ray films were developed in an au- 
tomatic x-ray developer and photographed on Kodak High 
Contrast Copy Film. Positive proofs were produced on 
medium-contrast paper. Unlabeled marker proteins used for 
molecular weight determination were lysozyme, trypsin in- 
hibitor, ovalbumin, and bovine serum albumin. Fig. 4^ = 
control; Fig. 4B — estradiol; Fig. 4€ — progesterone; Fig. 
4D — progesterone plus estradiol. 


ml of 10% trichloroacetic acid at 4° C. After 20 minutes 
the protein precipitate was collected on a glass fiber 
filter (GFA) and washed with 15 ml of 5% trichloroace- 
tic acid containing 0.1 mg/ml of methionine. The filters 
were dried under a heating lamp and counted in à 
Beckman liquid-scintillation counter. 
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Fig. 4B. For legend see Fig. 4A. 


Two-dimensional analysis of **S proteins. A total of 
20 ul of *S lysate of each sample was placed on a 5% 
acrylamide disk gel containing 1.5% ampholytes, pH 3 
to 10. The sample was overlayed with 10 pl of lysis 
buffer diluted 1:2 and focused at 400 V for 54 hours, 
with 1% sulfuric acid and 1% ethanolamine used as the 
electrode solutions. After focusing, the gels were ex- 
truded from the tubes and placed in sodium dodecyl 
sulfate buffer (0.065M tromethamine, pH 6.8, 2.25% 
sodium dodecyl sulfate, 5% mercaptoethanol, and 10% 
glycerol) with shaking for 2 hours with one change of 
buffer. The sodium dodecyl sulfate-equilibrated gels 
were then placed on a polyacrylamide gradient slab gel 
(10% to 16%) and run at 20 mamp until the tracking 
dye (bromophenol blue) entered the lower buffer. The 
gels were stained with Coomassie Blue (0.1% in 50% 
trichloroacetic acid), destained (in 7% acetic acid), and 
dried. All two-dimensional procedures were essentially 
those of O'Farrell and associates." Autoradiograms 
were obtained by exposing the gels to x-ray film (XR2, 
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Fig. 4C. For legend see Fig. 4A. 


Kodak) for approximately 2 weeks. X-ray film was de- 
veloped in an automatic developer and positive pic- 
tures were made by photography of the autoradio- 
grams with a 35 mm camera and Kodak High Contrast 
Copy Film followed by printing on Kodabromide 
Grade 3 at the original size. 

Receptor analysis. The tissue was removed from 
liquid nitrogen storage (not longer than 1 week), 
thawed, and homogenized in 10 volumes of buffer (50 
mM tromethamine, pH 7.4, 5 mM dithiothreitol 1 mM 
ethylenediaminetetra-acetic acid, and 10% glycerol) in 
5-second bursts five times with a Tekmar Tissumizer. 
The homogenate was centrifuged at 2,000 x g for 20 
minutes and the supernatant was recentrifuged for | 
hour at 100,000 x g. The cytosol was treated with 
dextran-coated charcoal for 2 minutes and recen- 
trifuged at 2,000 x g for 10 minutes; the supernatant 
was diluted to 1 mg of protein per milliliter according 
to the Bradford? assay, and 0.2 ml (0.2 mg of protein) 
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Fig. 4D. For legend see Fig. 4A. 


was assayed for estradiol and progesterone rec eptors in 
a 200 wl assay overnight at 4° C. Assays for progester- 
one receptor were carried out in 10, 2, and 0.5 nM 
*H-R5020 (New England Nuclear) with duplicate tubes 
containing 100-fold excess of unlabeled R5090. A 
single-point estradiol receptor assay was carried out at 
10 nM *H-estradiol (tetra lable, Amersham) with a dup- 
licate tube containing 100-fold excess of diethylstilbes- 
trol. Unbound steroid was removed by dextran-coated 
charcoal (5 minutes at 4? C), and the supernatants of a 
centrifugation at 2,000 x g (10 minutes) were counted 
in 20 ml of Aquasol (New England Nuclear) on a 
Beckman scintillation counter. 


Results 

Progesterone and estradiol receptor analysis of a 
portion of the tumor specimen showed a positive re- 
ceptor population for both hormones. The progester- 
one receptor concentration, based on a three-point 
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analysis, was found to have 177 fmoles/mg of protein 
while the estradiol receptor was 114 fmoles/mg of pro- 
tein, based on a single-point assay. Protein maps ot 
the in vitro hormone-modulated adenocarcinoma are 
shown in Fig. 4. Characteristically for this tumor, as for 
many other organisms and tissue which have been 
mapped," '* most of the proteins have isoelectric points 
between the pH 5 and 7 range (Fig. 4A). On examina 
tion of all four maps it is observed that most of the 
?S-methionine-labeled proteins are common in all in 
vitro conditions. In fact, with the exceptions noted, all 


the major spots are common to all four maps. One of 


the exceptions noted was in the case of estradiol (Fig. 
4B), where two new or greatly enhanced spots were 
present (Nos. 3 and 4). In all other maps Nos. 3 and 4 
were either entirely absent or greatly reduced in quan- 
tity. The other exception was in the progesterone map 
(Fig. 4C), where spot No. 1 was almost completely elim- 
inated and spots Nos. 5 and 6 were either completely 
gone or greatly reduced. In the progesterone plus es- 
tradiol map (Fig. 4D), the obvious spots resembled 
those in the control map. 


Comment 


The search for tumor markers useful for diagnosis, 
selection of therapy, and tumor monitoring is a diverse 
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and long-term task. Systematic procedures which could 
identify such markers have obvious value for the 
researcher and the clinician. The described system 
permits individual evaluation of the significant proteins 
from an individual tumor and, therefore, may allow the 
recognition of common denominator protein markers 
which reflect sensitivity to specific therapy. Ultimately 
individual markers might be assessed independently for 
convenience and rapidity. Such independent testing 
would require isolation and development of an assay for , 
the individual marker. While the described mapping 
system presents a display of *S-methionine-containing 
proteins, identification of individual proteins is not im- 
mediately possible. However, some physicochemical 
properties of unique. marker proteins can be deter- 
mined, i.e., the isoelectric point and the molecular 
weight of the whole molecule or of its subunits if it was 
made up of multiple subunits. These features would 
allow for a direct and systematic purification scheme for 
such marker proteins and would provide valuable indi- 
cators for the development of new diagnostic techniques 
and/or methods of therapy program selection. 
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Reversal of female sterilization: Comparison of 
microsurgical and gross surgical techniques for tubal 


anastomosis 


SIMON R. HENDERSON, M.D., D.Puit. 


San Francisco, California 


Between 1977 and 1979, 34 consecutive, unselected patients had a reversal of tubal sterilization. 
The characteristics of 23 patients with more than a 6-month follow-up after end-to-end anastomosis 
are given, as are details of the operative procedures used. The overall intrauterine pregnancy rate 
was 56%, and the most reversible sterilization procedures, in terms of intrauterine pregnancies, 
were the Pomeroy, Uchida, and Falope ring (67%). The least reversible were unipolar tubal cautery 
(42%) and fimbriectomy (50%). Eleven patients had a microsurgical procedure (with the microscope) 
and 12 a gross surgical procedure. The use of the microscope was not associated with a 
significantly better pregnancy rate in cases matched for poststerilization tubal length, proximal and 
distal to the uterus. But insufficient numbers of tubal cautery reversals have been performed for an 
evaluation of the use of the microscope in this particular situation. The site of the anastomosis and 
the postoperative length of the tube were good predictors of intrauterine pregnancies. Five of six 
patients who had isthmus-isthmus anastomoses on at least one side had term vaginal deliveries. 
Likewise, 10 of 16 patients in whom the length of the longest tube was 6 cm or more had viable 
pregnancies, but only one of seven patients had a viable Pregnancy with tubes of 5 cm or less. 


(Am. J. OBSTET. GYNECOL. 139:73, 1981.) 


SINCE 1976, excellent pregnancy rates (60% to 80%) 
have been reported in women who have undergone 
surgical reversal of a previous tubal sterilization proce- 
dure." Those authors who describe a delicate but 
gross end-to-end technique for reversing sterilization, 
without the use of a microscope, report 65% ( range, 
41% to 86%) intrauterine pregnancies,'** and those 
who use the microscope report an average of 71% 
(range, 63% to 75%). These results do not differ 


significantly, but those authors who advocate the use of 


the microscope do so on the grounds that superior 
magnification and lighting are responsible for their 
success rates. However, some authors who do not use 
the microscope tend to consider it to be an expensive 
gimmick, and others accuse those who maintain that its 
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use is the basis of their good results of indulging in 
fantasy.’ Unfortunately, the preoperative tubal lengths 
distally and proximally are not recorded in most stud- 
ies, so that it is difficult to assess, first, whether the 
microscope is necessary at all and, secondly, if it is of 
value, in which situations. Another major drawback of 
most studies is that there is no statement of the number 
of patients who were refused a reversal on technical 
grounds, i.e., previous tubal cautery, less than arbitrary 
minimum length, etc., so that no true reversibility rate 
can be estimated for any of the various sterilization 
procedures. Hopefully, once reporting of such series 
becomes more sophisticated, valid conclusions can be 
made as to the best technique for each situation. 

The aim of this ongoing study at the University of 
California, San Francisco is (1) to determine whether 
there is any difference in pregnancy rates between 
those women who have had an end-to-end anastomosis 
performed (by myself) with the use of the microscope 
and those who have had the operation performed 
without higher magnification, (2) to determine the var- 
ious pregnancy rates after anastomosis performed in 
the four major segments of the tube, and (3) to deter- 
mine the pregnancy rates for various lengths of tube 
after anastomosis. 
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Table I. Characteristics of patients requesting reversal of sterilization 


Winston (1977) Gomel (1978) Henderson (this study) Thomson et al., 1978 


Mean age (range) 33 
. ^ (22-46) 
~ Age at sterilization (% <30 yr) 27 

d (89) 

Parity è 3.1 

Sterilization: 

Interval (%) 37 
Puerperal (%) 27 
After elective abortion (%) 36 

Not counseled ($c) 33 

Reason for request: marital 79 


or partner status (%) 


32 29 31 
(19-42) (23-38) (23-40) 
— 24 27 
(89) (84) (—) 
2.4 2.9 3.3 
44 43.5 67 
47 43.5 17 

9 13 16 
62 35 — 
63 74 75 





Patients and methods 


Between January, 1977, and October, 1979, 34 pa- 
tients underwent reversal of sterilization at San Fran- 
cisco General Hospital on the University of California 
Service (UCSF). By October, 1979, 25 patients had had 
a follow-up of 6 months or longer. All but two patients, 
who had had salpingostomies to reverse bilateral 
fimbriectomies, had bilateral end-to-end anastomoses. 
Of these 23 patients, the first. 12 consecutive patients 
underwent a gross surgical technique, without the use 
of a microscope, which was similar to that described by 
Williams.* The next 11 consecutive patients underwent 
an almost identical procedure, except that the micro- 
scope was used (microsurgical technique) in a way simi- 
lar to that described by Winston.’ All procedures were 
performed by myself. 

The characteristics of these 23 patients are detailed 
in Table I. The time between sterilization and reversal 
was variable (mean, 7.6 years; range, 1 to 17 years). 
The main reason that 17 patients (74%) requested a 
reversal was to have more children by a new partner or 
a-new husband, and the other six patients wanted to 
have more children by the same husband or partner 
(26%). On the average, patients had decided on a re- 
versal 1.4 years (range, 0.5 to 4 years) prior to the ac- 
tual reversal operation. Eight patients (35%) had had 
no formal counseling prior to the sterilization proce- 
dure, and four (17%) of these patients thought that 
their tubes would "untie" spontaneously after 5 years. 
However, only seven patients (30%) were unhappy 
with their decision to be sterilized immediately after the 
initial operation. 

No patient was refused a reversal on the grounds of 
the previous type of sterilizing procedure (except for 
hysterectomy or total salpingectomy), technical dif- 
ficulty, or too short a tube. Preoperative assessment 
included (1) a search for absolute medical and surgical 
contraindications to future pregnancy, (2) an effort to 


obtain the original operative report describing the 
sterilization, (3) a determination of whether the patient 
was having reasonably regular ovulatory cycles by his- 
tory of regular menstrual periods with premenstrual 
molimina or, in six patients, by the serum progesterone 
level on approximately Day 21 of the cycle. A hys- 
terosalpingogram was not obtained routinely, but 13 
patients had undergone hysterosalpingography (HSG) 
prior to their referral. Laparoscopy was performed 
either immediately or a few weeks prior to the reversal 
only in those patients who had undergone a steriliza- 
tion procedure after which extensive tubal damage 
could be expected, i.e., unipolar cauterization of the 
fallopian tube. 

An adequate analysis of semen (more than 20 million 
per milliliter, 60% motility, and 90% normal forms) or 
postcoital test (PCT) showing more than 20 motile 
sperm per high-power field was obtained from all but 
six male partners. In these six instances, patients 
wanted a reversal regardless of whether their present 
partner was or was not fertile. All six of these patients 
became pregnant. 

Both gross surgical and microsurgical procedures 
had the following common features: (1) A Foley cathe- 
ter was placed in the bladder. (2) A Pfannenstiel inci- 
sion was made. (3) A small plastic wound drape was 
placed to exclude tubes and ovaries from abrasive ab- 
dominal packs. (4) Fine jewelers’ forceps, ophthalmic 
and neurosurgical needle holders and other delicate 
microsurgical instruments were used. (5) One to 3 mm 
of tubal scar was removed from the proximal and distal 
occluded ends of the tube when the expected diameters 
of the tube to be anastomosed were similar (i.e., 
isthmus-isthmus, cornu-isthmus, and ampulla-ampulla 
anastomoses). However, when larger diameters were 
expected distally (i.e., isthmus-ampulla and cornu- 
ampulla anastomosis), a small hole, approximately 1.2 
mm in diameter, was made in the distal occluded end 
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Fig. 1. "Hand-in-sleeve" technique. First layer: 6-0 polyethylene sutures were placed in the mus- 
cularis of the isthmus and brought out through the complete thickness of the ampullary wall, 5 to 10 


mm from the cut end. 


Table II. Outcome of 25 reversals of tubal sterilization performed between January, 1977, to October, 1979, 
at San Francisco General Hospital, UCSF, with a follow-up 76 months 


Pregnancy outcome 


Term vaginal deliveries 
Third trimester 
Spontaneous abortion 


Ectopic pregnancy 
"Total intrauterine pregnancies 
Total performed 


by passing a No. 18, 4-inch, plastic sheathed, intrave- 
nous cannula with the needle withdrawn to the oc- 
cluded end of the tube and then advancing the nee- 
dle.* * (6) A No. 2, 1 or 0 polyethylene ligature was 
used as a stent; this was removed either immediately 
after the procedure, or on the third to fifth postopera- 
tive day. When the stent was to be left in postoperative- 
ly, approximately 30 to 45 cm was fed through the 
proximal end of the tube into the uterine cavity, ac- 
cording to the technique described by Williams.* Occa- 
sionally, tubal patency was ascertained by transfundal 
hydrochromotubation with methylene blue, after the 
lower uterine segment had been occluded with a Bux- 
ton clamp. The outer surfaces of the tubes and ovaries 
were frequently irrigated with normal saline solution in 
F Hye 


Sterilization method 
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order to prevent drying; the pelvis was also irrigated 
with 6% dextran 75, just prior to closing the abdomen, 
and approximately 200 ml of the solution was left in 
the peritoneal cavity. Ampicillin, one of the cephalo- 
sporins, or penicillin and kanamycin were started 
intravenously during the operation, if the stent was to 
remain in situ after the operation. No postoperative 
anti-inflammatory agents, such as antihistamines and 
corticosteroids, and no hydrotubations were used. 
Stents were removed without difficulty by means of a 
crochet hook on the day of discharge, and the antibiotic 
treatment was stopped. ; 
The gross technique involved the placing of four 6-0 
polyethylene sutures, on taper point, atraumatic nee- 
dles equidistant apart for the first layer of the end-to- 
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Fig. 2. Cutaway diagram showing end result of "hand-in-sleeve" technique. Second layer: Inter- 
rupted 6-0 polyethylene sutures placed in tubal serosa and both leaves of mesosalpinx. 


Table III. Reversal of sterilization in patients without viable intrauterine pregnancies (N — 16), San Francisco 


General Hospital, UCSF, January, 1977 to October, 1979 


Sterilization method 
Fars [| ies. ki) 





Pregnancy outcome 


Clomiphene/patent tubes 4 (1*) 
Not trying/patent tubes l 
Bilateral tubal blockage 1 (1*) 
Lost to follow-up qu 
Totals 7 
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*Vaginal Pomeroy procedure. 


end anastomosis. The suture included just the mus- 
cularis layer in the cornual or isthmal segments of the 
tube, and both the muscularis and the mucosa in the 


ampullary segments. The serosa and the two layers of 


the mesosalpinx were sutured with either interrupted 
4-0 or 5-0 plain or chromic catgut or 6-0 polyethylene. 

When the microscope was used, 8-0 monofilament 
nylon sutures were used for the first layer and inter- 
rupted 6-0 polyethylene for the serosa and the meso- 
salpinx. Ten patients were discharged home on the 
fourth postoperative day (day of operation counted as 
day zero), nine on the third day, and four on the fifth 
day, and there were no complications. 

Follow-up of patients was routinely performed 2 to 6 
weeks postoperatively, and they were encouraged to 
start trying to conceive in the cycle after their first post- 
operative menstrual period. If patients were thought to 
be oligoovulatory or to have luteal phase deficiencies 
prior to operation, they were started on clomiphene 
and their response to this was monitored once a month 
with PCTs and serum progesterones. Patients who 
were not pregnant 6 months after the operation were 


assessed for normal ovulatory cycles and adequate 
luteal phases, mainly by examination of the serum 
levels of progesterone, and were treated with clomi- 
phene when necessary. When patients were shown to 
be having good ovulatory cycles with adequate luteal 
phases, their tubes were then assessed by HSG and 
laparoscopy. 


Results 


Table II shows the results in the 25 women who 
had a reversal of sterilization at this hospital. The 
overall intrauterine pregnancy rate was 56% (14 of 25). 
The most successfully reversed procedures were the 
Pomeroy, with 8 of 13 patients (62%) achieving in- 
trauterine pregnancies, the Uchida procedure, with 
one patient who had a term vaginal delivery, and the 
Falope ring, with one patient who at present has a 
pregnancy in the third trimester. Only three of the 
seven patients (43%) who had a tubal cautery achieved 
an intrauterine pregnancy. Two patients had fimbriec- 
tomies, and one patient conceived but aborted spon- 
taneously at 8 weeks. One patient had a ruptured ec- 
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topic pregnancy on the right side after the reversal of a 
Pomeroy procedure, and one after a tubal cauteriza- 
tion. The technique for the isthmus-ampulla anas- 
tomosis of the right tube in the patient with a Pomeroy 
reversal differed from that for all other such anas- 
tomoses, in that a "hand-in-sleeve" telescoping proce- 
dure was performed as shown in Figs. 1 to 3, with the 
use of interrupted 6-0 polyethylene sutures. This 
technique was designed to solve the problem of anas- 
tomosing tubal ends of widely different diameters and, 
therefore, is not recommended. 

Details on the 16 patients who have not so far 
achieved a viable pregnancy, i.e., a term delivery or a 
third-trimester pregnancy, are shown in Table III. Five 
patients were lost to follow-up. and three patients were 
not trying to get pregnant, so that the corrected viable 
pregnancy rate for the study was 65% (11 of 17). How- 
ever, for the remainder of the analysis, these 8 patients 
will be considered to have not become pregnant. Six 
patients with patent tubes, on HSG, were being treated 
with clomiphene to induce or augment ovulation be- 
cause of anovulatory cycles or inadequate luteal phases, 
suggested by serum levels of progesterone determined 
7 days prior to the next onset of menses. Ovulation was 
considered to have occurred if the serum progesterone 
was 5 ng/ml or more, and the luteal phase was consid- 
ered to be adequate if the serum progesterone was 
more than 10 ng/ml. 

Twenty-three patients underwent an end-to-end 
anastomotic technique, and 13 achieved intrauterine 
pregnancies (56.5%). Eleven patients who underwent 
the gross surgical technique were matched for site of 
the anastomosis (isthmus-isthmus, cornu-ampulla, etc.), 
the remaining length of tube distal and proximal to the 
uterus on both sides, age, parity, and male fertility 
status, with 1] patients in whom the microscope was 
used (Table IV). The intrauterine pregnancy rates with 
use of the two methods were not significantly different, 
When pregnancy outcome was examined in terms of 
type of previous sterilization procedure and microsur- 
gical or gross surgical reversal techniques (Table V), it 
was seen that there was no significant difference in vi- 
able pregnancy rates (vaginal deliveries plus third- 
trimester pregnancies) between the gross surgical and 
microsurgical techniques (56% and 57%, respectively). 
However, there were insufficient numbers in the cau- 
tery group to adequately assess the data, but there is a 
suggestion that the microsurgical technique may be su- 
perior in terms of pregnancies. 

The 23 patients were considered together as a group 
in order to assess the significance of tubal length mea- 
sured to the nearest centimeter after anastomosis 
(Table V1), and the site of the end-to-end anastomosis 
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Fig. 3. End result of *hand-in-sleeve" technique. 
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Table IV. Microsurgical versus gross surgical 
end-to-end tubal anastomosis; number of patients 
matched for site and tubal lengths 


Micro Gross 
surgical surgical 
Term delivery l 5 
Third trimester 2 — 
Second trimester 3 — 
Spontaneous abortion — 2 
Ectopic pregnancy l 1 
Not pregnant 4 3 
Total intrauterine pregnancies 6 7 
Total 11 11 





(Table VII), on subsequent pregnancy rates. The criti- 
cal tubal length in terms of pregnancy success ap- 
peared to be 6 cm, and the ratio of viable pregnancy to 
nonpregnancy outcomes for the length of the longest 
tube after anastomosis was 1:6 in tubes 3 to 5 cm long, 
and 10:6 in tubes 6 cm or longer; and for the shortest 
tube of the two, 4:9 and 7:3, respectively. 

The best site for the anastomosis in terms of preg- 
nancy rate was the isthmus, since five of six patients 
(83%) with at least one isthmus-isthmus anastomosis 
had viable pregnancies; the second was the isthmus- 
ampulla anastomosis, with four of nine pregnancies 
(44%); and the third was the cornu-isthmus anas- 
tomosis, with two of six pregnancies (33%) (Table VII). 

Tubal patency was established in seven of nine pa- 
tients in whom HSG was performed 6 months or more 
postoperatively. Of the two patients with bilateral tubal 
obstruction, one had had a Pomeroy procedure per- 
formed vaginally followed by an isthmus-fimbria and 
ampulla-fimbria anastomosis, and the other had had 
laparoscopic tubal cautery in two places bilaterally and 
a bilateral cornu-ampulla anastomosis with diffuse 





Table V. Pregnancy outcome with microsurgical and gross surgical anastomotic techniques, at San Francisco 
General Hospital, UCSF, 1977-1979 * 






Term deliveries and third-trimester 4 
pregnancies (N = 11) P 

Nonpregnant, spontaneous abortion, 3 
and ectopic pregnancies (N — 12) b. 

Totals 7 


Pomeroy, Uchida, Irving, and Falope ring 


— 












Gross surgical 





5 2 0 
4 3 2 
9 5 D 





Table VI. Tubal length and pregnancy outcome 








Length 
of shortest 
tube (cm)* 





Term deliveries and 7 
third-trimester pregnancies 

Nonpregnant, spontaneous 6 6 9 3 
abortion, and ectopic 
pregnancies 





* All tubes were measured to the nearest centimeter, 


chronic inflammation in the resected tubal scars when 
reviewed histologically. 


Comment 


The characteristics of the patients in this study who 
requested a reversal were similar to those reported by 
Winston," Gomel," and Thomson and Templeton," 
except that the latter authors reported a greater pro- 
portion of patients who had an interval procedure (see 
Table V). It appears possible that from this and other 
studies" '* that women who have their sterilizations 
performed post partum or after abortion are more li- 
able to regret their decision at a later date and seek a 
reversal. The majority of the patients in the present 
study (73%) came from the lower socioeconomic 
groups, which agrees with the report by Thomson and 
Templeton." Use of the microscope for reversal of 
Pomeroy, Irving, Uchida, or Falope ring procedures 
did not result in a greater pregnancy than the gross 
surgical technique. But the number of the patients who 
had tubal cautery was too small to give a precise answer 
to the question of whether the microscope offers a dis- 
tinct advantage in terms of pregnancy rate over a deli- 
cate gross surgical technique. However, this study does 
indicate that the site of the anastomosis makes a differ- 
ence to the pregnancy rates, with the isthmus proving 
to be far superior, and this is in agreement with the 
findings of other studies.* * '* It also appears from this 


study that the presence of the isthmus-ampulla junc- 
tion is unnecessary for fertility; this conclusion is in 
agreement with work in animals." 

It is interesting that the only patient who had a 
"hand-in-sleeve" or telescoping procedure for dealing 
with the problem of anastomosing vastly different di- 
ameters of tube (isthmus-ampulla anastomosis) achieved 
an ectopic pregnancy. An ectopic pregnancy after such 
a procedure may be explained by the abnormal in- 
folded epithelium at the site of a junction sutured in 
this manner, as found by Shahrok and associates” in 
cats. The finding in this study that the critical length of 
the tube in terms of pregnancy was 6 cm agrees with 
Winston's findings reported in 1977'5; but most au- 
thors do not specifically quote tubal lengths at all. In 
the rabbit, however, more than 47% of the tube must 
remain distally before fertility can be anticipated. '* 
Hopefully, future reporting will include the number of 
patients excluded on technical grounds, the exact site 
of anastomosis, and the length of tube remaining prox- 
imally and distally on both sides, so that precise data on 
the reversibility of different sterilization techniques 
and on different reversal techniques will be possible. 
The evidence for corpus luteal deficiency in six patients 
in this study supports the finding that patients request- 
ing a tubal sterilization reversal have a midluteal serum 
progesterone level significantly lower than that of 
women with normal cycles.'* 


Conclusions 


This study, so far, strongly suggests that, although a 
delicate technique is important, a microscope is not 
necessary for the performance of an end-to-end anas- 
tomosis of the fallopian tube after a Pomeroy, Uchida, 
or Falope ring procedure. But it is possible that 
reversal of cautery procedures will require the use of a 
microscope. However, from this study and from the 
literature to date, end-to-end anastomosis with or with- 
out use of the microscope is the most successful method 
for reversing tubal sterilization. The site of the anas- 
tomosis and resultant tubal length is important in terms 
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Table VII. Site of anastomosis in at least one tube and pregnancy outcome 


pregnancies (N — 11) 
Nonpregnant, spontaneous abortions, 1 
and ectopic pregnancies (N = 12) 


5 4 2 0 ‘ 0 


4 EE 0 





of pregnancy rates. Pregnancy resulting in term de- 
liveries is two to three times more likely to occur when 
at least one tube is anastomosed in the isthmian region, 
and when there is a total of 6 cm or more of tube 
remaining. Therefore, ideally, all sterilization proce- 
dures should damage or remove only 0.5 to 2 cm of the 
tube in the midisthmian portion. Future reports of 
pregnancies after reversal of sterilization should take 
into account the number of patients refused reversal 


on technical grounds, the site of the anastomosis, and 
details of tubal length, so that the reversibility of dif- 
ferent sterilization procedures can be assessed. The 
overall uncorrected intrauterine pregnancy rate in this 
study was 56% (14 of 25); two patients had an ectopic 
pregnancy (8%); and no patient was refused a reversal 
on grounds of technical difficulty or type of tubal 
sterilizing procedure. 
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: Intestinal operations in patients with ovarian 
carcinoma 


THOMAS W. CASTALDO, M.D. 
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Los Angeles and Duarte, California 


Forty-two patients with epithelial ovarian carcinoma underwent intestinal operations at the University 
of California, Los Angeles, and the City of Hope National Medical Center during the course of the 
disease. The patients were divided into three groups for purposes of this analysis. The first group 
had intestinal surgery during their initial laparotomy. Patients in the second group underwent 
intestinal operation at the time of re-exploration for recurrent disease but had no preoperative signs 
or symptoms of intestinal tract dysfunction, while those in the third group underwent re-exploration 
for symptomatic intestinal involvement by tumor. Cperative complications, postoperative morbidity, 
and effect of the resection on disease outcome are analyzed for each group in an attempt to define 


the indications for intestinal resection or bypass in patients with epithelial ovarian cancer. (AM. J. 


OBSTET. GYNECOL. 139:80, 1981.) 


EPITHELIAL CARCINOMA 
spreads as multiple small implants on serosal surfaces; 


OVARIAN frequently 
however, on occasion bulky pelvic disease also involves 
the terminal ileum, cecum, and/or rectosigmoid. Re- 
section of these intestinal segments in the face of dif- 
fuse metastases in the upper abdomen remains contro- 
versial. Reduction of tumor volume early in the discase 
course can improve the response to chemotherapy or 
irradiation and constitutes the basis for a decision to 
perform an intestinal resection. The long-term failure 
of treatment for residual tumor and the morbidity as- 
sociated with the resection counter this argument. This 
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dilemma is intensified in patients undergoing re- 
exploration for persistent or recurrent disease after 
chemotherapy or irradiation as subsequent therapy 
remains generally ineffective. 

Patients with advanced ovarian carcinoma frequently 
develop intestinal obstruction and operation often 
offers the only chance to restore gastrointestinal tract 
function. Operative intervention is accompanied, how- 
ever, by significant morbidity and mortality secondary 
to a large volume of tumor, prior operation, irradia- 
tion, chemotherapy, and underlying negative nitrogen 
balance and must be weighed against the life expec- 
tancy of the patient. In this report we analyze the ex- 
perience of the Gynecologic Oncology Service at the 
University of California, Los Angeles, and the City of 
Hope National Medical Center with patients who un- 
derwent intestinal operations as treatment of primary 
and/or recurrent epithelial ovarian carcinoma. 


Material and methods 

From 1968 to 1977, 419 patients with ovarian carci- 
noma were treated at the University of California, Los 
Angeles, and the City of Hope National Medical Cen- 
ter. Forty-two of these women (10%) underwent 45 op- 
erations on the intestine during the course of disease. 
Twelve had intestinal surgery at the initial laparotomy 
in an effort to reduce the bulk of disease (Group 1). 
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Table I. Intestinal operations (Group 1) 
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Survival 


after operation 


(months) 


IH Segmental ileal resection and reanastomosis E 10 55 (DOD) 
Ill Resection of distal ileum and ileoascending colostomy 13 63 (NED) 
Il Resection distal ileum and ileotransverse colostomy E 10 33 (DOD) 
ut Segmental ileal resection and reanastomosis; transverse loop colostomy* 16 6 (DOD) 
IH Right colectomy, ileotransverse colostomy, sigmoid loop colostomy 18 13 (DOD) 
IH Transverse colon resection and reanastomosis 16 15 (DOD) 
; fil Left colectomy, sigmoid resection, end transverse colostomyt 15 ^ 20 (DOD) 
Ill Sigmoid resection, end colostomy 18 18 (DOD) 
ill Sigmoid resection, end colostomy 15 8 (DOD) 
IV Sigmoid resection, end colostomy 18 11 (DOD) 
Ill Sigmoid resection, reanastomosis 14 12 (DOD) 
Hc Sigmoid resection, reanastomosis, protecting colostomy 14 ? (DOD) 


DOD: Died of disease; NED: no evidence of disease. 
*Wound infection. 
* Hepatitis. 


Table II. Intestinal operations (Group 2) 


Procedure 


Segmental resection of ileum and reanastomosis 


Resection of distal ileum and right colon with ileotransverse colostomy (2) 


Cecal resection with ileoascending colostomy; sigmoid resection and reanastomosis 
Partial transverse colectomy, transverse colostomy, mucus fistula 


Left hemicolectomy and reanastomosis 
Sigmoid resection and reanastomosis; protecting colostomy 
Sigmoid resection and reanastomosis 


DOD: Died of disease. 


Postoperative 
hospital stay 


Residual 
disease 
(cm) 


Survival 
after operation 
(months) 


10 (DOD) 
9 (DOD) 
5 (DOD) 

19 (DOD) 
6 (DOD) 
2 (DOD) 

19 (DOD) 

40 (DOD) 





*Readmitted for gastrointestinal bleeding, subsequently developed sepsis and pulmonary embolus. 


t Anastomotic leak. 


Eight had intestinal operations at the time of documen- 
tation and. cytoreduction of recurrent tumor. These 
patients had no preoperative symptoms referable to 
the intestinal tract (Group 2). Twenty-three patients 
underwent exploration with a preoperative diagnosis 
of intestinal obstruction secondary to recurrent ovarian 
carcinoma with the specific intention of resection 
and/or diversion of the fecal stream (Group 3). Two 
patients in this group underwent two separate opera- 
tions for obstruction while an additional patient also 
had resection at the initial laparotomy. All patients 
were analyzed with respect to operative complications 
and postoperative morbidity as weighed against effec- 
tive palliation or prolongation of life. 


Results 


Group 1. The intestinal operations performed at ini- 
tial laparotomy in these 12 patients are shown in Table 


I. The indication for resection in 11 patients was direct 
extension of pelvic tumor to the adjacent bowel, while 
in one patient a transverse colon resection was per- 
formed to remove all gross tumor. All patients in this 
group were discharged within 18 days of operation as 
both immediate and late postoperative complications 
were infrequent (Table I). The mean survival in this 
group was 16 months from operation (2 to 55 months). 
One patient is alive without evidence of recurrence 63 
months following operation and abdominal radiation. 

Group 2. Eight patients underwent exploration for 
documentation of recurrent disease; the intestinal op- 
erations shown in Table II were designed to reduce 
maximally the tumor burden. Three of these patients 
had all gross tumor removed at operation. An addi- 
tional two patients had residual tumor aggregates less 
than 2 cm in diameter while three patients had larger 
aggregates remaining. Those patients with minimal or 
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Table III. Operations for symptomatic intestinal 
obstruction (Group 3) 


Operation. 





Small bowel obstruction: E 9 
Small bowel resection and reanastomosis 
Ileum-ileum anastomosis 
Jejunum-jejunum anastomosis and ileoascend- 
ing colostomy 
Jejunotransverse colostomy 
Ileoascending colostomy (2) 
Ileotransverse colostomy 
lleo-ileo anastomosis and ileoascending co- 
lostomy 
Enterotransverse colostomy 
Large bowel obstruction: 10 
Transverse loop colostomy (7) 
Descending loop colostomy 
Sigmoid loop colostomy 
Sigmoid resection and end colostomy 
Combination small and large bowel obstruction: 6 
lleotransverse colostomy; transverse loop colos- 
tomy 
Ileo-ileo anastomosis; ileotransverse colostomy; 
transverse colostomy and mucus fistula 
Ileoascending colostomy; partial transverse 
colectomy; transverse colostomy and mucus 


fistula 
Entero-entero anastomosis and entero- 
transverse colostomy 


Small bowel resection and reanastomosis; de- 
scending colon resection and reanastomosis 

Right hemicolectomy; resection of terminal 
ileum; ileotransverse colostomy; sigmoid co- 
lostomy 





no gross disease had a mean survival of 18 months with 
only one death prior to 10 months after resection. 
None of the patients in the suboptimal group survived 
more than 9 months (mean survival 7 months). All pa- 
tients in Group 2 died of disease following a mean sur- 
vival of 14 months. Four patients had received chemo- 
therapy prior to operation. Three underwent external 
radiotherapy to the pelvis while one had instillation of 
intraperitoneal chromic phosphate. Complications in 
this group were infrequent but were major when they 
occurred (Table 11). 

Group 3. Operation was performed in 23 patients 
for relief of intestinal obstruction. Two patients cach 
underwent two operations for obstruction secondary 
to tumor (Table ITI). Unlike patients in Groups | and 2, 
these women underwent bowel resection and/or bypass 
only for palliation. The mean hospital stay was 33 days 
(2 to 109 days) with a mean postoperative stay of 26 
days (1 to 89 days). Ten patients suffered the compli- 
cations listed in Table IV, including three postopera- 
tive deaths. 

Major complications were analyzed with regard to the 
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Table IV. Operative complications—Group 3 
Complication No.* 


Postoperative death 

Wound infection 

Recurrent small bowel obstruction 
Sepsis 

Enterocutaneous fistula 

Wound dehiscence 

Pulmonary embolus 
Gastrointestinal bleeding 
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* There were 22 complications in 10 patients. 


Table V. Major complications versus site of 
obstruction 











Site of 
obstruction 


Small intestine 9 4 2 

Large intestine 10 1 10 1 

Small and large 6 2 33 0 
intestines 





*Excludes postoperative recurrent small bowel obstruction 
managed conservatively. 


site of intestinal obstruction (Table V) and the need to 
perform surgery on the small intestine. Six of 15 pa- 
tients (40%) who required small bowel anastomosis de- 
veloped complications in contrast to only one of 10 
patients (10%) in whom obstruction of the small intes- 
tine was not encountered. Four of six patients (67%) 
who required multiple intestinal anastomoses devel- 
oped major complications (including a postoperative 
death) as did four of eight patients (50%) who had 
received radiation therapy prior to the operation for 
intestinal obstruction, The single patient who developed 
a major complication following operation for obstruc- 
tion of the large intestine had received prior radiation 
therapy: this patient died postoperatively. 

The last eight patients operated upon in this group 
had nutritional support via central or peripheral hy- 
peralimentation. Seven had obstruction which involved 
the small intestines. No postoperative deaths or enteric 
fistulas occurred in this group. 


Comment 


The precise role of intestinal resection in patients 
with disseminated ovarian carcinoma remains to be 
defined. The data in this report suggest that a decision 
to perform an intestinal resection must be made within 
the context of operation for primary or recurrent dis- 
ease as well as the presence or absence of signs and 
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symptoms of intestinal obstruction. Resection at the 
time of initial laparotomy was accomplished in this 
series with acceptable morbidity. Recent studies con- 
firm an improved response to subsequently adminis- 
tered chemotherapy or irradiation in patients whose 
disease is amenable to complete or virtually complete 
resection.' In addition, the use of a combination of 
chemotherapeutic agents as initial therapy for patients 
with ovarian carcinoma suggests further prolongation 
of the disease-free interval and possible increases in 
rates of cure over those reported for patients treat- 
ed with more conventional single-alkylating agent 
therapy.*? 

After primary therapy, a select group of patients 
have recurrent tumor which can be completely resec- 
ted. Patients in Group 2 who had minimal residual 
tumor after intestinal resection had a survival rate 
which is superior to that of those patients in whom 
larger tumor aggregates remained (18 versus 7 
months). Second-line chemotherapy with standard 
agents generally has been ineffective, whereas recent 
experience with new drugs suggests improved rates of 
clinically meaningful response.* ' Patients undergoing 
exploration for recurrent tumor who have no symp- 
toms of bowel obstruction should be considered candi- 
dates for intestinal resection if, by removal of the in- 
volved segment, the largest aggregate of residual 
tumor has a diameter less than 2 cm. 

Most patients in Groups 2 and 3 failed treatment 
with either Alkeran or Adriamycin and cyclophos- 
phamide and were then placed on a variety of combi- 
nations of chemotherapeutic agents. As more recent 
combinations of drugs have been reported effective in 
patients with recurrent disease, there is some reason to 
believe that the survival data reported here are worse 
than could be expected with these combinations. 


Intestinal surgery in patients with signs and symp- 
toms of obstruction (Group 3) was performed only to 
restore intestinal function. Patients were selected. for 
operation on the basis of a complete or virtually com- 
plete obstruction and a projected survival of at least-2 
months. Although morbidity and mortality in this 
group were high, successful palliation as defined above 
was achieved in 20 of 25 operations (80%). Long-term 
palliation, defined as survival greater than | year, was 
accomplished in four of 23 patients (17%). The data 
further suggest that patients with obstruction of the 
small intestine or obstruction of the small and large 
intestines have a complication rate which far exceeds 
those patients with obstruction only of the large intes- 
tine. Prior radiation therapy and the necessity to per- 
form multiple anastomoses further increase the rate of 
complications. The preoperative and postoperative use 
of parenteral nutrition in this group could improve 
these results, 

As previously stated, the role of intestinal surgery in 
patients with disseminated ovarian carcinoma is con- 
troversial. We would suggest resection of involved in- 
testinal segments at the time of the primary surgery, if 
such a procedure can achieve “optimal surgical reduc- 
tion.” This can be defined as a residual tumor aggre- 
gate measuring less than 2 cm. Intestinal surgery at the 
ume of recurrence must be individualized. Patients 
with a long interval between the initial treatment and 
recurrence are perhaps the best candidates for such an 
aggressive approach. Finally, palliation in the face of 
intestinal obstruction and progressive disease is a 
highly complex issue. Physicians and families together 
must decide what is the appropriate therapy for each 
individual case. 
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Vutopar 
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The Vital Gift of Time in Preterm Labor in 
Suitable Patients 


A multicenter series of randomized, prospective, double-blind, controlled studies comparing ritodrine 
hydrochloride with either ethanol or placebo in the treatment of idiopathic preterm labor have established 
Yutopar as the first effective tocolytic with generally acceptable side effects available in the U.S.’ Yutopar is 
truly the gift of time. 


Ritodrine Control Significance 
Timein utero 
Mean, days gained 32.6 21.3 p<0.001 
Gestational Age at delivery (weeks) 35.5 34.5 p<0.05 


Time to mature 


Incidence of respiratory 


distress syndrome* 11% 20% p<0.05 
Time to be born’ 
worpeyond Ve 52% 38% p<0.05 
pi i 58% 43% p<0.05 
Incidence of neonatal death 5% 13% p< 0.05 


"When steroids were administered concomitantly to mothers to 
hasten fetal lung maturity, maternal pulmonary edema occurred in 
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Clinical Pharmacology 
e Uterine effects: 


Yutopar is a beta-sympathomimetic agent. Its preferential stimulatory effects are on beta» receptors, 
which result in relaxation of uterine muscle. 
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Figure 2. Tracing of the intravenous Yutopar infusion effect on uterine activity from a single 
patient in preterm labor at 35 weeks. The tracing records, in 10 minute segments monitored 
by external tocography, uterine activity immediately before and during a 90 minute infusion 
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e Cardiovascular effects: 

The effects on the maternal cardiovascular system are dose-related.? Marked hypotension is not produced.? 
Cardiac output is increased.? Ritodrine.passes the placental barrier in sheep‘ and is thought to do so in 
humans as well. The effects on the human fetal heart rate are modest.5/6 Because cardiovascular responses 
are common and most pronounced during intravenous administration of Yutopar, cardiovascular effects, 











including maternal pulse rate and blood pressure and fetal heart rate, should be closely monitored. $ 
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Figure 3. The mean maternal pulse pressure and heart rate are shown to increase during intravenous ritodrine treatment and 
there is a slight rise in the mean systolic blood pressure." These effects are less marked in the control group and show a tendency 
to subside during oral therapy. 

Based on data from Wesselius-DeCasparis tal" 


e Metabolic effects: 


As a consequence of its beta-mimetic mechanism of action, ritodrine intravenously has transient metabolic 
effects. These may include elevations of blood glucose,9:? insulin,9'? triglycerides, '? and free fatty acids.'? 
Decreased serum iron and serum potassium have also been found.'° No effects on other electrolytes have 
been reported. 
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Bieniarz, J.: Cardiovascular effects of beta-adrenergic agonists. In, Pre- Term Labour, Proceedings of the Fifth Study Group 
of the Royal College of Obstetricians and Gynaecologists 1977, A. Anderson, R. Beard, J.M. Brudenell, P Dunn, Ed 
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Y utopar (Please read the Product Information on a 


the vital gift of time the last page before prescribing Yutopar.) 


Yutopar = 
(ritodrine hydrochloride) . 
Dosage and Administration Chart 


Frequent monitoring of maternal uterine contractions, heart rate, and blood pressure, and of fetal heart 
rate is required. The dose of Yutopar should be individually titrated according to response. 


INTRAVENOUS 

Intravenous administration of Yutopar should be supervised by persons having knowledge of the 
pharmacology of the drug and qualified to identify and manage complications of drug administration 
and pregnancy. 

The patient receiving intravenous therapy should be kept in the left lateral recumbent position. 
Solution: dilute 150 mg. ritodrine hydrochloride (3 ampuls) in 500 ml. solution, which yields a final 
concentration of 0.3 mg./ml. (Do not use parenteral Yutopar if the solution is discolored or contains any 
precipitate or particulate matter.) The following solutions may be used for dilution: 


0.9% w/v sodium chloride 10% w/v invert sugar 
5% wiv dextrose Cpd sodium chloride (Ringer's) 
10% wiv Dextran 40 in Hartmann's 


0.996 w/v sodium chloride 


Method of Administration: a controlled infusion device is recommended to adjust the rate of flow in 
drops per minute. An i.v. microdrip chamber 60 drops/ml. can provide a convenient range of infusion 
rates within the recommended dose for Yutopar. 


Dosage: the usual initial dose is 0.1 mg./minute, to be increased according to results by 0.05 mg./minute 
every 10 minutes until the desired result is obtained. The effective dosage usually lies between 0.15 and 
0.35 mg./minute. The infusion should generally be continued for at least 12 hours after uterine 
contractions cease. 


Dosage equivalents 


(at dilution of 3 ampuls/500 ml. fluid) 
if microdrip chamber (60 drops/ ml.) is used 














equals 


Note: At the recommended dilution and rate of 
administration, the maximum volume of fluid which 
might be administered over 12 hours at the highest 
dose (0.35 mg./min.) will be approximately 840 ml. 
The total amount of i.v. fluids administered and the 
rate of administration should be monitored to avoid 
circulatory fluid overload. 


Recurrence: may be treated with repeated infusions, 
as above 


ORAL 


Maintenance: 1 tablet (10 mg.) approximately 30 minutes before termination of i.v. therapy. For the 
first 24 hours the usual dosage is 1 tablet every 2 hours. Thereafter, the usual dosage is 1 or 2 tablets 
(10 to 20 mg.) every 4 to 6 hours, depending on uterine activity and side effects. Total daily dose should 
not exceed 120 mg. 


(Please read the Product Information on the last page before administering Yutopar.) 
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NC 
(ritodrine hydrochloride) 
: the vital gift of time 


CAUTION. Federal law prohibits dispensing without prescription 


DESCRIPTION 

Yutopar. which contains the betamimetic (beta sympathomimetic amine) rito- 
drine hydrochlonde. is available in two dosage forms. Yutopar for parenteral 
(intravenous) use is a clear. colorless. sterile. aqueous solution, each milliliter 
contains 10 mg of ritodrine hydrochlonde. 0.44% (w v) af acetic acid. 0.24% 
(w v) of sodium hydroxide. 0.1% (w v) of sodium metabisullite, and 0 29% 
(wv) of sodium chloride in water for nection USP Hydrochloric acid or 
additional sodium hydroxide is used to adjust fM. Each Yutopar tablet contains 
10 mg. of ritodnne hydrochlonde 


Ritodrine hydrochloride is a white. odorless crystalline powder. freely soluble in 
water. with a melting point between 193° and 201°C. The chemical name of 
ntodnne hydrochioride is erythro-p-hydroxy-cr-{ 1-| (p-hydroxyphenethyl) 
amino jethy!) benzyl alcohol hydrochlonde and has the chemical structure 
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GSE DATT a nes sn, s bar 
par nne ride) is a beta-receptor agonist, whic! 

yh Woe Deh ae Mace Ae eee ene 
preferential effect on the /3; adrenergic receptors such as those in the utenne 
smooth muscle. Stimulation of the A receptors inhibits contractility of the 
uterine smooth muscle 


in humans. intravenous infusions of 0.05 to 0.30 mg min or single oral doses 
01 1010 20 mg decreased the intensity and frequency of utenne contractions 
These effects were antagonized by beta-blocking compounds Intravenous 
administration induced an immediate dose-related elevation of heart rate with 
maximum mean increases between 19 and 40 beats per minute. Widening of the 
pulse pressure was also observed. the average increase in systolic blood 
pressure was 4 0 mm Hg and the average decrease in diastolic pressure was 
12 3mm Hg With oral intake. the increase in heart rate was mild and delayed 


During intravenous infusion in humans. transient elevations of blood glucose. 
insulin, and free fatty acids have been observed serum potassium 
has also been found. but effects on other electrolytes have not been reported 


Serum kinetics in humans (non-pregnant females) of an intravenous infusion of 
60 minutes duration were determined by measuring serum ritodrine levels by a 
radiommunoassay technique. Three halt-lives were calculated: the first of 6 to 9 
minutes dominated the ascending phase of the serum drug-level curve. the 
second phase of 1 7 to 2 6 hours dominated the descending curve: and finally. a 
third phase. with a half-life of more than 10 hours, was discernible. In a study of 
Serum kinetics after oral ingestion (male subjects) Beren feld 
levels could be described in terms of a two-phase decay with an initial half-life o! 
1 3 hours and a final half-life of 12 hours. With either route of administration 
90^; of the excretion was completed within 24 hours after the dose 
Comparison of ntodrine serum levels after intravenous administration with 
those after oral dosage indicates the aral bioavailability is about 30%. Intraven- 
ous infusion at a rate of 0.15 mg. min. for 1 hour yielded maximum serum 
levels ranging between 32 and 52 ng ml. in a group of 6 non-pregnant female 
volunteers, maximum serum levels following single and repeated (4 x 10 
mg 24 hr) 10 mg. oral doses between 5 and 15 ng. ml. and were 
obtained within 30 to 60 minutes after ingestion 

Placental transfer was contirmed by measurement of drug concentrations in 
cord blood showing that ritodrine and its conjugates reach the fetal circulation 


INDICATIONS AND USAGE 
Yutopar is indicated for the management of preterm labor in suitable patients 
Administered intravenously, the drug will decrease uterine activity and thus 
prolong gestation in the majority of such patients. After intravenous Yutopar nas 
arrested the acute episode. oral administration may help to avert relapse 
Additional acute episodes may be treated by repeating the intravenous infusion 
The incidence of neonatal mortality and respiratory distress syndrome increases 
when the normal gestation period is shortened 
Since successful inhibition of labor is more likely with early treatment. therapy 
with Yutopar should be instituted as soon as the diagnosis of preterm labor is 
established and contraindications ruled out in pregnancies of 20 or more weeks 
gestation. The efficacy and safety of Yutopar in advanced labor. that is. when 
Cervical dilatation is more than 4 cm. ar effacement is more than 80%, have not 
been established 
CONTRAINDICATIONS 
Yutopar is contraindicated before the 20th week of pregnancy. 
Yutopar is also contraindicated in those conditions of the mother or fetus in 
— Continuation of pregnancy is hazardous. specific contraindicatons 
1. Antepartum hemorrhage which demands immediate delivery 

2. Eclampsia and severe preeclampsia 

3. Intrauterine feta! death 


—53 uncontrolled hyperten 
asthma already treated by betamimetics and or steroids 
10. Known hypersensitivity to any component of the product 
WARNINGS 
Mate! edema has been reported rarely in patients treated 
concomitantly with and corbicosteroids and one maternal death has 
— gy gels Patients so treated must be closely moni- 
tored in hosptal. If pulmonary edema develops. the drugs should be 
discontinued and the edema managed by conventional means 
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Intravenous administration of Yutopar should be supervised by persons havi 
knowledge of the pharmacology of the di and who are qualified to identify and 
anag Compicatons of drug adinistraton and p egnancy. Because cardi 





The drug should not be administered to patients with mild to moderate pre- 
eclampsia. tension. or diabetes unless the attending physician considers 
that the its clearly outweigh the risks 

PRECAUTIONS 


When Yutopar is used for the t of preterm labor in a patient with 


+ premature rupture of the membranes. the benefits of delaying delivery should be 


balanced against the potentia! risks of development of chonoamnionitis. 


Among low birth weight infants. approximately 9% may be growth retarded for 
gestational age. Therefore. Intra-Utenne Growth Retardaton (IUGR) should be 
Considered in the differential dagnosis of preterm labor. this is especially 
important when the gestational age is in doubt. The decision to continue or 
Teinmiate the administration of Yutopar will depend on an assessment of fetal 

In addition to clinical parameters. other studies. such as sonography 
— may be helpful in establishing the state of fetal maturity if it is 
n t 


| Tests. 
E E s administration of Yutopar has been shown to elevate 
plasma insulin and glucose and to decrease plasma potassium concentrations. 
Monitoring of glucose and electrolyte levels is recommended during protracted 
infusions Special attention should be paid to biochemical variables when 
treating diabetic patients or those receiving potassium-depleting diuretics 


rug ii 
(rj Me PRIM (See Warnings ) 
The effects of other sympathomimetic amines may be potentiated when concur- 
rently administered and these effects may be additive. A sufficient time interval 
should elapse prior to administration of another sympathomimetic drug 


Beta-adrenergic blocking drugs inhibit the action of Yutopar. coadministration of 
these drugs should, therefore. be avoided 


With anesthetics used in surgery. the possibility that hypotensive effects may be 
potentiated should be considered 


In rats given oral doses of 1. 10. and 150 mg. /kg /day of ritodrine hydrochloride 
for 82 weeks, no evidence of tumongenicity was noted 


oo  - 
[Pregnancy Category B) 

uction studies were performed in rats and rabbits. The doses employed 
intravenously were 1/9 (1 mg/kg ). 1/3 (3 mg /kg ). and 1 (9 mg /kg.] times 
the maximum human daily intravenous dose (but to the animals as a bolus 
rather than by infusion). The oral doses. 10 and 1 mA represented 5 and 
50 times the maximum human day oral maintenance dose The results of these 
Studies have revealed no evidence of impaired fertility or harm to the fetus due to 
fitodrine hydrochloride 


No adverse fetal effects were encountered when single intravenous doses o! 1 
3. and 9 mg. EO OM OMS bl TUO FRL/V) JUN wers Qnia io ite 
and rabbits on 6 through 15 and 6 through 1 ion. D 
Intravenous doses of 1 and 8 mg/kg /day 
mg /kg /day administered to the mother from 
did not affect perinatal or postnatal ient in rats. A slight 
increase in fetal weight in the rat was observed. Oral administration to both 
Sexes did not impair fertility or reproductive performance Lethal doses to 
jant rats did not cause immediate fetal demise There are no adequate and 
ntrolled studies of Yutopar effects in pregnant women before 20 weeks 
gestation. k nuig not be user tt ^ 
teat Sues oa dministered to 
week of gestation have not shown mcreased ri fetal abnormalities. Follow- 
up of selected variables in a small number ot children for up to 2 years has not 
revealed harmful effects on growth, developmental or tunctional maturation 
Nonetheless, although clinical studies did not demonstrate a risk of permanent 
adverse fetal effects from Yutopar. the possibility cannot be excluded. therefore. 
Yutopar should be used only when clearly indicated 
Some studies indicate that infants born betore 36 weeks: gestation make up less 
than 10% of all births but account for as many as 75% ot perinatal deaths and 
one-hal! of all neurologically handicapped infants. There are data available 
indicating that infants born at any time pnor to full term may manifest a higher 
incidence of neurologic or other handicaps than occurs in the total population of 
infants born at or after full term In delaying or preterm labor, the use 
of Yutopar should result in an overall increase in survival, Handicapped 
infants who might not have otherwise survived may Survive 


ADVERSE REACTIONS 


or oral 














t i 
ot Yutopar leads almost invariably to dose-related altera- 


ial effects (B 
Intravenous infusion. 
tions in maternal and fetal heart rates and in maternai blood pressure. Dui 
clinical studies in which the maximum infusion rate was limited to 0 
mg /min Sons patient toeic 030 TQ 040. Mi mannin Fen ad 


fetal heart rates averaged. ively. 130 (range 60 to 180) and 164 (range 


130 to 200) beats per minute. The maximum maternal systolic blood pressures 
averaged 128 mm. Hg ( 96 to 162 mm. Hg). an average increase of 12 
mm. Hg from preti levels. The minimum diastolic blood 


res averagec 48 mm. Hg (range 0 to 76 mm. Hg). an average decrease of 
53 mm Hg from leveis. While the more severe effects were 
usually ively by dosage adjustments. in less than 1% of patients, 
persistent tachycardia or decreased diastolic blood pressure required 
withdrawal of the drug 


Yutopar infusion is associated with transient elevation of blood glucose and 
insulin, which decreases toward normal values after 48 to 72 hours despite 
continued infusion Elevation of free fatty acids and cAMP has been reported 
Reduction of potassium levels should be expected, other biochemical effects 
have not been reported 

Frequent effects (10-50% of patients) 

Intravenous Yutopar, in about one-third of the patients. was associated with 
palpitation. Tremor, nausea, vomiting, headache. or erythema was observed in 
10 to 15% o! patients 

Occasional effects (5-10% of patients) 

Nervousness jttenness. restlessness. emotional upset, or anxiety was re- 
ported in 5 to 6% of patients and malaise in similar numbers 
Infrequent effects (1-3% of — inii dá 
Cardiac symptoms including chest pam or tightness associated 
abnormaldies of ECG) aed enna were reported in 1 to 2% of patients 
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Other intrequently reported maternal effects included: anaphylactic shock. rash, 
heart murmur, epigastnc distress. ileus. bloating. constipation, diarrhea, dysp- 
lactic acidosis, sweating. 


chiis, and weakness 


—— neonatal symptoms include hypoglycemia and ileus. In 
addition, hypocalcemia and hypotension have been reported in neonates whose 
mothers were treated with other betamimetic agents 


PE Asspcated Ns sa Adrmimstration . 
uent el (« patients) 


Oral ntodrine in chnical studies was often associated with small increases in 
maternal heart rate. but litte or no effect upon either maternal systolic or 
diastolic blood pressure or upon fetal heart rate was found 


Oral ntodrine m 10 to 15% of patients was associated with palpitation or tremor 
Nausea and jitteriness were less frequent (5 to 8%), while rash was observed in 
Some patients (3 to 4%). and arrhythmia was infrequent (about 1%) 
ies * t overdo: t 

Syr ptoms of o Sage are those of excessive beta-adrenergic stimula- 
tion including exaggeration of the known ph ic effects. the most 
promirent being (maternal and fetal). paipitation. cardiac dj rds 
mia. hypotension, dyspnea. nervousness, tremor, nausea. and vomiting. It an 
excess of ritodrine tablets is ingested. gastric lavage or induction of emesis 
should be carried out followed by administration of activated charcoal When 
— ein occur as à result —— n eas 

iscontinued an appropnate beta-blocking agent used as an 

antidote Ritodrine hydrochloride is dialyzable ini 
Acute mtravenous toxicity was studied in rats and rabbits and acute oral toxicity 
in mice. rats. guinea and dogs The LD50 values in the most sensitive of 
the species used were 64 mg/kg intravenously in the nonpregnant rabbit and 
540 mg /kg orally in the nonpregnant mouse. The intravenous LD50 value in 
the pregnant rat was 85 mg/kg The amount of drug required to produce 
symptoms of overdose in humans is individually variable. No reports of human 
mortality due to overdose have been recarved 
DOSAGE AND ADMINISTRATION 
In the of preterm labor. the initial intravenous treatment should 
usually be followed by oral administration. The optimum dose of Yutopar is 
Getermined by a clinical balance of uterine response and unwanted effects 


PE 
precipitate or particulate matter 

Yutopar solution should be used promptly affer preparation, but in no case after 
48 hours of preparation 

Methoc of Administration: To minimize the risks of hypotension. the patient 
should be maintained in the left lateral position during mtusion and caretul 
attention given to her hydration 

For appropriate control and dose titration. a controlled intusion device is 
recommended to adjust the rate of fiow in drops/minute. An iv. microdnp 
chamber (60 drops/mi ) can provide a convenient range of infusion rates within 
the recommended dose range for Yutopar. 

Recommended Dilution 50 mg. ritodrine hydrochloride (3 ampuls) in 500 mi 
fluid yielding a final concentration of 0.3 mg./ml Ritodnne for intravenous 
infusion should be diluted with one of the fol g 

— 0.9% wv sodium chlonde solution 

— 5% w/v dextrose solution 

— 10% wv dextran 40 in 0.9% wiv sodium chloride solution 

— 10% w/v invert sugar solution 

— Compound sodium chloride solution (Ringer's solution) 

— Hartmann s solution 

Intravenous therapy should be started as soon as possible after diagnosis. The 
usual initial dose is 0.1 mg minute (0.33 mi. /min., 20 drops min. using a 
microdrip chamber at the recommended dilution). to be gradually increased 
according to the results by 0.05 mg. minute (0.17 mimin., 10 drops min 
—— chamber at the recommended dilution) 10 minutes until 
the desired isattained The effective e usually lies 0.15 and 
0.35 mg minute (0.50 to 1 17 ml min... 30- 


recommended dilution, the maximum volume of fluid that might be adminis- 
Hiec ee at the h dose (0 35 mg min.) will be approximately 
of i ij rf 4! 01 ad St y 






rate is required, with dosage individually titrated according to response 
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termination of intravenous therapy. The usual dosage 2. 
hours of oral maintenance is 1 tablet (10 
usual dose is 1 or 2 tablets (10 to 


Recurrence of unwanted preterm labor may be treated with repeated infusion of 
par. 


HOW SUPPLIED 

NDC 0068-0599-53: 5 mi. ampuls in boxes of 12. Each ampul contains 50 mg. 
(10 mg. ml.) of ritodrine hydrochloride 

NODC 0058-0595-60: 10 mg. tablets in bottles of 60. Each round, yellow tablet 
contains 10 mg. ritodrine and is inscribed 
YUTOPAR on one side and scored on the other 

Product Information as of July, 1980 


Both the tablet and intravenous forms should be stored at room 
temperature. preferably below BAF. ( ). Protect from excessive heat 
Parenteral (intravenous worn form manufactured 
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Decatur. Illinois 62525 
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The premenstrual syndrome (PMS) is a major clinical entity afflicting a large segment of the female 
population. Available information are descriptive in nature and the etiology of this syndrome remains 
unclear. In this review, both biochemical and psychosocial elements of the syndrome have been 
explored in an effort to redefine the pathophysiology of this seemingly multifactorial . 
psychoneuroendocrine dysfunction. We propose that luteal phase sensitivity to and subsequent 
withdrawal from the central effects of the neuropeptides 8-endorphin and a—meianocyte-stimulating 
hormone result in a cascade of neuroendocrine changes within the brain-hypothalamus-pituitary 
complex. Modulation of neurotransmitter function by these peptides may produce alterations in 
mood and behavior as well as enhance pituitary release of prolactin and vasopressin. Variable 
gonadal steroid modulation of these responses from subject to subject likely accounts for the 
heterogeneous clinical manifestations of the PMS. (Am. J. OBSTET. GYNECOL. 139:85, 1981.) 


ALTHOUGH RECOGNIZED for centuries by clinicians, 
the distressing symptoms which occur cyclically in 
women prior to the menses were first described by 
Frank! in 1931. Since then considerable effort has been 
directed toward the clinical characterization and patho- 
physiologic delineation of this premenstrual syndrome 
(PMS). - 

It has long been known that when women become 
irritable, tense, or depressed in the premenstrual week, 
a temporary deterioration in their interpersonal rela- 
tionships frequently develops. Such a change has been 
implicated in marital discord,? baby battering,* and 
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criminal behavior.* With women playing an increasing 
role in industry, attention has been focused on the im- 


. pact of PMS on absenteeism and work inefficiency. It 


has been observed that 36% of 1,500 women in one 
plant sought sedation in the premenstrual week? and 
estimates suggest that absenteeism due to the PMS cost 
a loss of 5 billion dollars in 1969 alone.® Although the 
association between the PMS and intellectual impair- 
ment’ has not been clearly established,® there are an 
increased number of psychiatric admissions,” acci- 
dents, and suicide attempts? in women during the 
premenstrual phase. The legal implications of PMS 
and the manner in which PMS-like temporary insanity 
may alter the legal assessment of mental competence 
and criminal responsibility have been the focus of a 
recent review."! Although crime, accident, and suicide 


- rates are higher in women during the premenstruum it 


is noteworthy that these rates are still lower than those 
seen in the noncycling male subject.” 


Definition and manifestations 


The classical PMS. The patient with severe PMS de- 
velops breast swelling and tenderness, a sensation of 
abdominal bloating, and variable degrees of edema in 
the extremities late in the luteal phase. Although 
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Table I. Common maniféstations of the PMS 


Headache ] 

Breast swelling and tenderness 
Abdominal bloating 

Edema of extremities. 
Fatigue and depression or irritability and tension 
Increase thirst or appetite and craving for sweet 
.- or salty foods 

Acneiform eruptions 

Constipation 


— 
true migraine headaches are uncommon,’ generalized 
headache during the premenstruum and the first days 
of menses are a frequent occurrence. As the menses 
approach, these features are often accompanied by in- 
ward feelings of irritability and tension or fatigue and 
depression. An increased thirst or appetite and craving 
for sweets and salty foods are common. Usually relief 
occurs rapidly at the onset of menstruation but if 
menses are delayed for any reason the severity of 
symptoms increases. 

The term premenstriial syndrome has been a point 
of controversy because a similar group of cyclic symp- 
toms has been recognized on occasion at midcyclé in 
association with ovulation® ' 15 
premenarchal or périmenopausal subjects'® and in pa- 
tients following hysterectomy with intact ovaries.” At- 
tempts to define premenstrual tension as a subtype of 
the PMS in which inward feelings of anxiety predomi- 
nate, serve no useful purpose and should be aban- 
doned in favor of the accurate description of the se- 
quence and relative severity of symptoms in patients 


and less commonly in 


under study. The premenstrual syndrome encom- 
passes a variety of symptoms (Table I) and a spectrum 
of severity ranging from mild to incapacitating. Al- 
though to date the pathogenesis of this disorder re- 
mains speculative, the weight of evidence supports the 
premise that PMS is related to an aberration in the 
cyclic function of the hypothalamic-pituitary-ovarian 
axis. E 
Incidence of PMS. Efforts to compare epidemiologic 
data on the PMS are likely to be misleading because of 
variable interpretation of the clinical manifestations 
and the obvious difficulties encountered in quantitat- 
ing the severity. of symptoms. Some bias in these 
analyses may result from the fact that women who 
suffer from premenstrual symptoms are more likely to 
be motivated to enter studies or to answer qües- 
tionnaires. The limitations of such self-report studies 
are inherent and have been emphasized in a controlled 
study by Ruble,? in which she demonstrated an in- 
creased tendency to report physical symptoms in 
women who were misled to believe they were pre- 
menstrual. Nevertheless, the general consensus based 
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on questionnaire data is that 70% to 90% of the female 
population will admit to recurrent premenstrual symp- 
toms and that 20% to 40% report some degree of tem- 
porary mental or physical incapacitation: . . 

The association between PMS and dysmenorrhea. 
PMS occurs in both ovulatory and anovulatory cycles 
and thé incidence of this disorder correlates with 
neither age nor parity.” 197?! On the contrary, dysmen- 
orrhea is generally associated with ovülatory cycles and 
its incidence bears a negative correlation with increas- 
ing parity. Most authors have noted a strong clinical 
association between PMS and sübsequent dysmenor- 
rhea,!^ 19 22-24 although reports to the contrary? leave 
this question unresolved. 

The effect of oral contraceptives on PMS. Oral con- 
traceptives are widely believed to afford relief from 
premenstrual symptoms. Numerous early reports sug- 
gested that premenstrual symptoms were generally 
fewer or less severe in oral contraceptive users than in 
nonusers.?9^?! Perhaps some of the general acceptance 
of this premise resulted from a failure to distinguish 
clearly between premenstrual symptoms and dysmen- 
orrhea, the latter being clearly relieved by oral con- 
traceptive therapy.? Nevertheless, 259679 to 44% of 
oral contraceptive users will stop or change pills within 
the first. year and this is not infrequently a result of 
intoleráble side effects. This may account for reports 
suggesting that the incidence of premenstrual symp- 
toms in past oral contraceptive users is higher than in 
present users or never-users.??: 33 34 

Others? 3 have argued that the early studies failed 
to take into account the striking placebo effect in this 
condition. Indeed tension and irritability were im- 
proved most often while somatic effects such as 
headache or swelling showed no chánge or even 
deterioration during oral contraceptive medica- 
tion.2* 27 33. 39 In two double- blind, placebo- -controlled 
trials dramatic improvements in pr emenstrual irrita- 
bility and depression were reported to occur with equal 
frequency in both the placebo- and contraceptive 
steroid -treated groups.?? ?5 

Although a small percentage of patients with PMS 
may be relieved by oral contraceptive therapy,” an 
equal number will experience exacerbation of symp- 
toms, and currently there is no way to distinguish ` 
these groups before therapy is commenced. In general, 
oral contraceptive therapy is not a suitable treatment 
for PMS per se although it will often produce dramatic 
improvement of the dysmenorrhea which may follow. 


Pathophysiology 


Numerous hypotheses have been advanced to ex- 
plain the PMS but a cohesive pathophysiologic formu- 


va 


Volume 130 
Number 1 


lation has yet to be established. Therapeutic dogma has 
been based not infrequently on anecdotal observations 
or the poorly controlled trials of enthusiastic inves- 
.tigators. This has resulted in a myriad of contradictory 
results, some of which are irreconcilable until further 
studies can be undertaken. An attempt is made in this 
review to examine the relative validitv of existing hy- 
potheses and to identify areas requiring clarification 
because of the fragmentary or inconsistent nature of 
available data. Recent advances in our understanding 
of the neuroendocrinology of the human menstrual 
cycle require a reinterpretation of previous data and 
facilitate the formulation of a new hypothesis. 
Estrogen excess or progesterone deficiency. The 
data supporting the hypothesis of an excessive estrogen 
effect are limited and often contradictory. Frank,! in 
1931, was the first to propose that PMS was due to 
excessive levels of female sex hormone in the blood and 
he recommended cathartics to eliminate excessive sex 
hormone through the bowel. Subsequently Israel? 
demonstrated proliferative endometrium in four se- 
verely affected women during the premenstruum and 
asserted that an unopposed estrogenic effect due to 
deficient progesterone production was etiologically 
linked to the PMS. Other reports, based on luteal phase 
steroid levels,?^ 35 endometrial biopsies,? and vaginal 
smears?? * in affected women, were consistent with 
inadequate corpus luteal function and added support 
to this premise. Unopposed estrogen was felt to cause 
fluid retention, hyperplasia of breast tissue, and ab- 
normal carbohydrate metabolism.? Accumulation of 
estrogen within the limbic system was suggested as the 
cause of the central nervous system manifestations of 
the PMS.” l 
In contrast, there have been numerous reports of 
adequate corpus luteal function in patients with PMS as 
determined by basal body temperature, endometrial 
biopsies, and assays of urinary and serum gonadal ste- 
roid levels.* ?*^ 474 These findings and the observation 
that symptoms were maximal as progesterone levels fell 
led to the inevitable conclusion that progesterone with- 
drawal rather than progesterone deficiency caused the 
PMS.” 3 While progestins are able to delay the menses 
temporarily the response of premenstrual symptoms to 
progestin therapy has been highly variable and fre- 
quently disappointing.® *€ 4 The use of exogenous 
progestins or testosterone to antagonize unopposed 
estrogen gained wide popularity in the 1950s, and, al- 
though the rationale for this therapy is cloudy, proges- 
tin administration remains popular in some centers to- 
day.*® To date, there.have been no large, double-blind, 
controlled trials demonstrating the efficacy of proges- 
. tins in PMS, and until these trials have been accom- 
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plished and the results known the perpetuation of this 
therapy should be challenged. 

Vitamin deficiency. 

Vitamin B. Vitamin B therapy for the PMS had its 
advocates in the 1940s as it does today.*” ?! However, 
the continued use of vitamin Bg is based mainly on 
theoretical grounds for, despite years of clinica] use, 
the efficacy of this treatment remains to be substan- 
tiated in controlled clinical trials. Two lines of evidence 
have been used to suggest a role for vitamin Bg in this 
disorder. Initially vitamin Be was thought to correct aber- 
rant estrogen metabolism in the PMS but more recent- 
ly attention has turned tothe possible role of this vitamin 
in the regulation of brain monoamine production. 

VITAMIN Bg AND ESTROGEN METABOLISM. In the 
1940s, the Biskinds*^ 53 first suggested that vitamin B 
complex deficiency might lead to the apparent estro- 
gen excess seen in the PMS based on their observation 
that vitamin B complex deficiency in rats seemed to 
impair estrogen metabolism. Reports of the successful 
treatment of PMS with vitamin B* ** soon followed. 
The rationale for this treatment was questioned when 
Zondek and Brezezinski demonstrated apparently 
normal estrogen metabolism in women with severe vi- 
tamin B deficiency during wartime and subsequently 
vitamin B therapy lost popularity. 

VITAMIN Bg AND BRAIN MONOAMINES. 'A renewed in- 
terest in vitamin B therapy occurred with the discovery 
that this vitamin acts as a coenzyme (pyridoxal phos- 
phate) in the final step of biosynthesis of dopamine 
and serotonin. Aberrant metabolism of these brain 
monoamines has been implicated both in disorders of 
hypothalamic-pituitary function and in a variety of dis- 
orders of mood and behavior. Rose,” after an exhaus- 
tive review of the often contradictory literature relating 
to the interactions between vitamin Bg and gonadal ste- 
roids, could only speculate that estrogen might lead to 
a "relative deficiency" of vitamin B, both by altering 
tissue distribution and by inducing hepatic enzymes 
which compete for available vitamin Be. Such an 
estrogen-induced deficiency in pyridoxal phosphate 
leading to a diminished biosynthesis of serotonin from 
tryptophan has been suggested as an etiologic factor in 
depression affecting both users of oral contraceptives 
and individuals with PMS.**7*? Although in a double- 
blind trial significant clinical improvement followed vi- 
tamin Bg administration to oral contraceptive users 
with depression and evidence of abnormal tryptophan 
metabolism, no similar study has been carried out in 
the PMS. 

Reports that prolactin (PRL) is elevated** 9 and that 
dopaminergic agents may play a therapeutic role in the 
PMS® led to speculation that pyridoxal phosphate 
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deficiency could also impair dopaminergic function in 
this disorder. Advocates of pyridoxine therapy for 
PMS believed that vitamin Bs could augment dopamine 
biosynthesis based on initial reports that vitamin Bg 
could depress PRL9' € and inhibit lactation.“ ® How- 
ever, numerous subsequent studies involving vitamin 
Bg administration to normal, postpartum, and hy- 
perprolactinemic women have failed to demonstrate a 
significant and consistent dopaminergic effect of vita- 
min B$57? and have cast doubt on the rationale for 
vitamin Bs therapy in the PMS. 

VITAMIN A DEFICIENCY, Simkins,” in 1947, during 
treatment of hyperthyroidism with massive doses of vi- 
tamin A, incidentally discovered that this therapy 
“cured” the symptoms of premenstrual tension in one 
patient. Argonz and Abinzano” subsequently reported 
the successful treatment of 30 patients with PMS by 
means of large doses of vitamin A and postulated that 


vitamin A may be able to rectify an aberration in estro-. 


gen metabolism. Other reports on the success of vita- 
min A therapy in the treatment of PMS have appeared 
in the literature.8^ 7 7 Vitamin A was thought to al- 
leviate PMS by opposing thyroid hyperfunction?? or by 
exerting a direct antiestrogenic™ or diuretic effect™ 
but, to date, none of these hypotheses have been sub- 
stantiated. 

In summary, acceptance of any vitamin deficiency 
theory for PMS must await further clarification of the 
role of vitamins in hormonal metabolism in humans, 
demonstration of a vitamin deficiency in affected pa- 
tients when compared to control subjects, and ver- 
ification of the efficacy of vitamin therapy for this syn- 
drome in large, controlled, double-blind trials. The 
possibility that a cyclic vitamin deficiency exists in the 
PMS seems remote. 

Hypoglycemia. As early as 1925, Okey and Robb” 
reported that during the menses, although fasting 
blood sugar levels were slightly higher, glucose toler- 
ance test (GT T) curves were flattened and showed de- 
layed hypoglycemia. Harris," in 1944, observed that 
women frequently experienced hunger, fatigue, ner- 
vousness, sweating, and vague gastrointestinal com- 
plaints immediately prior to the menses, and an inter- 
relationship between these symptoms of hypoglycemia 
and ovarian function was proposed. Billig and Spaul- 
ding? and Morton and associates? ® independently 
confirmed the work of Okey and Robb.” These 
findings were most marked in women with prominent 
nervous symptoms or craving for sweets in the pre- 

| menstruum. Repeat GTTs after menstruation were 
normal. Adequate controls were lacking in each of 
these studies because GTTs were not performed on a 
comparable series of patients without PMS. 
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To date, there are few reports in the literature on the 
effects of hormonal fluctuations on carbohydrate me- 
tabolism during the menstrual cycle. Jung and associ- 
ates,?! reported an overall incidence of reactive hypo-. 
glycemia (blood glucose = 59 mg/100 ml) of 17% in a 
large female population and suggested that this was 
merely one variant of normal. However, there was no 
mention whether their “normal” female subjects were 
receiving ovulatory suppressants or hormone replace- 
ment therapy nor did they examine the relationship of 
reactive hypoglycemia to the phase of the menstrual 
cycle. Others** 8 have reported a significant decrease 
in oral glucose tolerance which began at midcycle and 
remained until the premenstruum. In contrast, sig- 
nificant differences were not found between follicular 
and luteal phase glucose tolerance and insulin response 
following intravenous glucose administration.*! That 
gastrointestinal factors may profoundly influence insu- 
lin response to a carbohydrate load** * must be taken 
into account when results of oral and intravenous 
GTTs are compared. The recent observation by De- 
Pirro and colleagues?! that there is a doubling of insulin 
receptor concentration on circulating monocytes in the 
follicular phase when compared to the luteal phase 
offers support to the premise that glucose tolerance 
may be impaired in the luteal phase with a rebound 
increased tolerance in the premenstruum. Such a de- 
crease in insulin receptor concentration may be related 
to the develcpment of peripheral insulin resistance 
similar to that found in maturity-onset diabetes.’ 
Thus, limited evidence suggests that carbohydrate tol- 
erance may be increased in the premenstruum and this 
may account for the craving for sweets experienced by 
some women. However reactive hypoglycemia cannot 
be invoked as the cause of other premenstrual symp- 
toms because it is usually asymptomatic when it does 
occur?! and it has been observed in normal subjects as 
well as in those with PMS.™ ® Further, premenstrual 
symptoms are rarely confined to times when hypogly- 
cemia is likely to be maximal and are generally not 
relieved by ingestion of food.® Additional studies are 
needed to resolve the issue of changing carbohydrate 
tolerance during the menstrual cycle. 

Endogenous hormone allergy. Gerber,? in 1921, 
and Urbach,” in 1939, were among the first to demon- 
strate experimentally that premenstrual urticaria re- 
sulted from hypersensitivity to some specific substance 
which appeared in the serum during the premen- 
struum. They observed that symptoms could be repro- 
duced in these sensitive individuals, but not in normal 
subjects, by reinjection of serum collected pre- 
menstrually. Serum from affected patients but not 
from normal subjects, if administered repeatedly by 
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intradermal injection, would result in successful de- 
sensitization.?! 

Ziserman? reported the case of a 23-year-old woman 
with recurrent premenstrual oral and vulvar ulcers. 
"This has since been attributed to endogenous proges- 
terone allergy.” A variety of other skin afflictions in the 
premenstruum have been attributed to autoimmune 
progesterone dermatitis?” and have been relieved by 
inhibition of ovulation® *? or oophorectomy.’ A simi- 
lar dermatitis due to progesterone allergy has been re- 
ported during pregnancy? Progesterone antibodies 
have been demonstrated by means of immunofluores- 
cent techniques.?! The association in women between 
cyclically recurring dermatitis and sex hormone allergy 
seems well accepted. The reason why such autoim- 
munity develops is uncertain although it may result 
from structural alteration of endogenous hormones 
caused by protein linkage?? or from cross-sensitization 
by sterol-containing foods.’ That such a hormone hy- 
persensitivity can be implicated in PMS is more difficult 
to prove because the organs involved may be multiple 
and the symptoms less well defined. 

Zondek and Bromberg'*': ' were the first to postu- 
late that the symptoms of PMS in select cases could be 
attributed to a similar hypersensitivity to endogenous 
hormones or their metabolites. This conclusion was 
based on the observation that a positive reaction to in- 
tracutanous injection of steroids frequently occurred in 
women with severe PMS but not in normal control sub- 
jects. In some cases a retarded cutaneous reaction 
would recur at the original test site in several successive 
menstrual cycles. Skin reactivity to a variety of gonadal 
steroids and their metabolites has been reported in pa- 
tients with PMS.' Several investigators attempted to 
desensitize patients by administering minute amounts 
of the steroid in question on a daily basis. Heckel'® 
reported that 74% of his patients with PMS had a posi- 
tive skin test for pregnanediol. Small amounts of this 
steroid were subsequently administered in three sepa- 
rate studies of 33,95 67," and 288*' patients, with a 
reported 80% overall relief from PMS. In none of these 
studies were there adequate controls. 

The fact that many variables, including the type of 
vehicle, the use of adjuvants, emotional stress, and the 
time of testing in relation to the menstrual cycle, may 
profoundly affect skin reactivity 93795 suggests that this 
alone is not enough to implicate endogenous hormone 
allergy in the pathogenesis of PMS. Certainly, further 
investigation is required to clarify the effects of go- 
nadal steroids on human allergic response. 

Psychosomatic. The myriad of apparentlv unrelated 
symptoms attributed to the PMS has led many authors 
to search for an underlying psychogenic disorder. 
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Israel®® stated that “observing women with pre- 
menstrual tension, one cannot escape the conviction 
that cyclic changes in the patients’ behavior must be 
based—in some fashion—on unconsciously expressed 
psychogenic reasons.” He postulated that “unresolved . 
oedipal conflicts and hidden marital discord” might un- 
derlie this neuroendocrine disorder. Suarez-Murias 9 
believed that the patient with PMS was unconsciously 
utilizing her menstrual function to express distress 
about pressing environmental situations, difficult in- 
terpersonal relationships, and her own’ attitudes con- 
cerning being a woman. Others have reported a corre- 
lation between premenstrual symptoms and disturbed 
attitudes toward menarche and the menses,?* ' guilt 
feelings over sexual temptation,’ severe medical and 
gynecologic histories,? poor sexual and marital adjust- 
ments,” '' and high neuroticism scores,!?: ?« 32 3 

Proponents of a psychosomatic basis for this disorder 
have reported successful treatment of PMS with the use 
of psychotherapy!'? and/or a variety of tranquilizing 
agents. Hi- 1? Lithium was initially reported to have ben- 


_ eficial effects in treatment of PMS,!'! but later two con- 


trolled studies!* "6 did not support this finding. 

Other studies supported the conflicting viewpoint 
that the development of the PMS frequently antedated 
the onset of psychiatric problems. Hh ''® Cyclic, predict- 
able affective fluctuations during the menstrual cycle 
were found to correlate as much with cyclic endocrine 
changes as with core psychological characteristics.?9 Y° 

Parker? summarized it nicely when he stated that 
“undoubtedly, the underlying personality pattern and 
the environmental setting figure importantly in the de- 
velopment of symptoms” but current knowledge would 
support the concept that “somatic factors are primary 
and that the psychic factors appear following the 
physiologic, biochemical and anatomic changes result- 
ing from hormonal influences.” 

Fluid retention. Greenhill and Freed!?? were the first 
to postulate that sodium retention induced by ovarian 
steroids was the single mechanism underlying the 
symptoms of PMS. The predominant symptoms of any 
given patient were determined by the particular tis- 
sues which were most involved with fluid retention 
(e.g., brain—headache, gut—bloating and nausea, 
etc.). They believed that the cathartics which Frank! 
used “to eliminate excessive sex hormone” worked 
primarily through their dehydrating effect. A variety 
of diuretic agents have been employed and were al- 
leged to relieve PMS. 16 ?5 112, 121-123 

The large majority of these studies suffer from a 
common flaw—the lack of appropriate experimental 
design. Many claims of therapeutic success have been 
made without adequate placebo controls, and yet it is 
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well known that placebos themselves can relieve pre- 
menstrual symptoms, at least temporarily, in significant 
numbers of patients. Few of the studies have extended 
over a sufficient interval to allow for abatement of such 

.an early placebo effect. While there are reports of no 
response to placebo treatment of PMS,? others have 
reported response rates of 15%,” 1995,1?: 2095,1?5 20% 
to 25%,'** and up to 8896.!* It is essential that future 
studies be performed in a double-blind fashion and 
that combined preparations.not be used when the 
efficacy of a new agent is tested. In the few controlled 
studies performed!!*: 1?*: !?? the data have failed to show 
improvement of premenstrual symptomatology by di- 
uretics. 

There is little doubt that some women experience 
-significant fluid retention in the premenstruum. How- 
ever, there is reason to believe that rather than causing 
all the other symptoms of the PMS, this generalized 
fluid retention is merely one manifestation of an un- 
derlying neuroendocrine disorder. The search for the 
factor or factors causing fluid retention in affected in- 
dividuals has generated intense interest and in this re- 
view an attempt is made to summarize the voluminous 
literature relating to this search. 

Fluid balance during the normal menstrual cycle and in 
PMS. There are few well-controlled metabolic studies 
on fluid balance during the normal menstrual cycle. In 
most cases weight gain is used a3 an indirect measure of 
fluid accumulation. The results have been contradic- 
tory. Early reports! 9733! indicated a transient weight 
gain of 1 to 3 pounds in the premenstruum in 25% to 
40% of women studied, with a similar transient weight 
gain at the presumed time of ovulation. There was 
often marked individual variation in weight from cycle 
to cycle with an equal number of women showing 
weight loss in the premenstruum; hence, these changes 
may have reflected random variation in weight. Other 
investigators have been unable to demonstrate any 
significant luteal phase weight increase.!9?7 13? In recent 
studies determinations of total exchangeable sodi- 
um} 137 and total body watér'?? 138 showed no sig- 
nificant differences between subjects in the follicular 
and luteal phases. Patients receiving oral contraceptives 
or placebos report similar weight gains because of the 
medication, suggesting that on occasion psychic factors 
alone may contribute to weight gain.” 

The literature is replete with reports of patients 
suffering from severe premenstrual fluid accumula- 
tion," 25 99 128, 13-12 but once again there are-few 
metabolic studies on fluid balance during the men- 
strual cycle in patients afflicted with PMS. The degree 
of premenstrual weight gain-is reported to correlate 
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closely with the severity of premenstrual symptomatol- 
ogy in a few studies.® 1% 143 144 The majority of authors 
have been able to establish neither a consistent pattern 
of significant premenstrual weight gain 99 45 145 6 nor 
any evidence that a linear relationship exists between 
degree of fluid retention and the severity of other 
symptoms in those with edema in the premenstru- 
um.!*? 20, 109, 125, 134, 145 , 
Generalized fluid retention: One manifestation of an under- 
lying neuroendocrine disorder. Abdominal distention and 
discomfort are known to be a frequent concomitant of 
attacks of angioneurotic edema and are presumed to 
result from edema within the gut.! Edema associated 
with nephrosis or congestive heart failure is rarely if 
ever associated with these symptoms. The different 
pathogenesis of these disorders is well documented, 


‘and it seems that a reaction within the vascular bed of 


the gut leading to localized edema rather than a total 
body accumulation of fluid may be responsible for the 
symptoms o£ abdominal bloating, pain, and nausea. 

Premenstrual mastalgia does not correlate with an 
increase in total body water. During the normal 
menstrual cycle breast volume gradually increases by 
100 ml starting just prior to ovulation and reaching a 
maximum on the first day of menstruation.!? Premen- 
strual breast changes include an increase in mammary 
blood flow, increased water retention in connective tis- 
sue (interlobular edema), and enhanced ductal-acinar 
sprouting and growth. Estrogen is reported to cause 
histamine release from human breast tissue and animal 
studies suggest that this estrogen-induced histamine re- 
lease may be responsible for fluid transudation, leading | 
to interlobular edema.!5e However, estrogen does not 
produce these changes in castrate animals, affirming 
the complexity of the breast as a multiple endocrine 
target. While some authors have reported relief of mas- 
talgia with diuretics, others have found them to be of 
no value.* 39 120 

There seems to be little doubt that headache can re- 
sult from excessive hydration within an indistensible 
cranium. Headache is a well-known concomitant of in- 
creased intracranial pressure, and there are numerous 
reports that severe headaches have on occasion been 
promptly relieved by diuresis.” '? Ostfeld!?! reported 
some interesting experiments which cast doubt on the 
role of fluid retention in the causation of premenstrual 
headache; weight gain was induced in six patients with 
a history of premenstrual migraine with antidiuretic 
hormone or deoxycorticosterone without evoking 
headache, and in patients anticipating the onset of 
headache no relief was afforded by the induction of a 
prompt diuresis. 
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These observations support the premise that pre- 
menstrual edema is merely one manifestation of an 
underlying neuroendocrine disorder. 

Possible neuroendocrine causes of premenstrual edema. 

ESTROGEN, PROGESTERONE, AND THE 
RENIN-ANGIOTENSIN-ALDOSTERONE AXIS. 

ESTROGEN, The sodium- and water-retaining effect of 
estrogen is reported to be slight and transient in nor- 
mal women.’ Estrogen increases levels of plasma 
renin substrate (PRS),?? possibly through enhanced 
hepatic synthesis, which leads to elevation of plasma 
renin activity (PRA) and plasma angiotensin II. 
This results in an elevated secretion'?* !56 and excre- 
tion of aldosterone." However, it appears that the 
sodium-retaining effect of estrogen is independent of 
its ability to augment aldosterone production, be- 
cause estradiol administration to patients with Addi- 
son's disease on a regimen of maintenance doses of 
adrenal steroids can still cause sodium retention.!?? Al- 
though little is known about the ability of estrogen to 
alter renal hemodynamics, this possibility must be con- 
sidered. 

PROGESTERONE. Landau and Lugibihl, 160 who first 
demonstrated a natriuretic effect of progesterone in 
man, postulated that progesterone was a partial agonist 
of aldosterone such that it could block the effect of 
aldosterone at the renal tubules. Recent studies on the 
acute and chronic effects of progesterone administra- 
tion suggest that this acute natriuretic resporise is inde- 
pendent of changes in the renin-angiotensin-aldoste- 
rone axis.'** Unlike estrogen, progesterone has been 
shown not to evoke an increase in plasma renin sub- 
strate,/5^ 18 although it cam induce an increase in 
PRA,!63 plasma renin,“ and aldosterone secretion! 
arid excretion. 9^: 18» 166 Changes in progesterone levels 
are followed by parallel changes in aldosterone levels 
and PRA.!5* The fact that these changes in the renin- 
angiotensin-aldosterone axis occur 48 to 72 hours after 
progesterone administration suggests et they are a 
compensatory response to sodium loss.’® 

RENIN-ANGIOTENSIN-ALDOSTERONE AXIS DURING : THE 
MENSTRUAL CYCLE IN NORMAL SUBJECTS AND PMS. Dur- 
ing the luteal phase of the normal menstrual cycle, 
there is no change in the level of PRS," but there is a 
rise in renin concentration? 167 leading to an increase 
of PRA with an increase in plasma aldosterone 
levels!$-'? and aldosterone excretion." 166 The fact 
that an increase in aldosterone occurs in the absence of 
an increase in PRS suggests that progesterone, not es- 
trogen, is responsible for the rise in PRA and aldoste- 
roné during the luteal phasé.!5€ The finding that in 
anovulatory cycles there is a higher basal level of PRS'% 
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with no subsequent increase in PRA'** 17° or aldoste- 
rone secretion"? or excretion'®* adds further support 
to this hypothesis. 

Premenstrual urinary aldosterone excretion is re- 
ported to be significantly elevated in PMS patients; "7173 
however, plasma aldosterone levels are no different 
from control values.” The reports of increased aldo- 
sterone excretion await confirmation: The mechanism 
of any such increase is presently unclear. It may be 
related to altered levels of ovarian hormones, as de- 
scribed above, or it may simply be the result of the 
stress which accompanies PMS, for anxiety is known 
to enhance aldosterone excretion.' Recent evidence 
suggests that aldosterone secretion is normally under 
maximal tonic dopaminergic inhibition so that altered 
functional activity of dopamine might be implicated in 
enhanced aldosterone excretion.!* 

Vasopressin (VP). VP is produced in the cells of the 
supraoptic and "paraventricular nuclei and is trans- 
ported as part of a neurophysin-VP complex to the 
median eminerice and the posterior lobe where it is 
released upon derhand.'? While the fine regulation of 


‘intravascular volume and tonicity are major functions 


of vasopressin, , the demonstration by immunocyto- 
chemistry that VP is transported to other brain regions 
Has led to the inference that it may a also modulate other 
brain functions.!7-'* Bergland and Page, ‘8! in a reap- 
praisal of pituitary -brain-vascular system relation- 
ships, have demonstrated that some of the vessels orig- 
inally thought to be adenohypophyseal protal vessels in 
fact represent a common capillary bed uniting the 
adenohyphysis and neurohypophysis. Secretion of 
neurophysin and VP into these "portal vessels" has 
been clearly established in animals.!*? These observa- 
tions and the fact that VP can induce adrenócortico- 
tropic hormone release in humans!* are consistent 
with the concept that VP may modulate anterior pitu- 
itary function. The delivery of VP to other brain areas 
by direct axonal transport may be important, for VP 
and its analogues have recently been shown to affect 
memory processes. dramatically in animalsis: and 
man.'® The physiologic significance of these observa- 
tions and the possible multipl e sites of action of VP 
(brain, anterior pituitary, etc.) remain to be elucidated. 
VASOPRESSIN IN THE NORMAL MENSTRUAL CYCLE AND 
IN THE PMS. To date changes i in VP levels during the 
menstrual cycle have not been reported. Miller and 
Wilks!* suggested that sex steroid hormones had little 
effect on VP levels. In the rhesus monkey urinary VP 
levels in preovulatory and postovulatory periods and in 
pregnant and nonpregnant states were not different. 
Robertson!?' has cautioned that the rate of urinary 
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excretion of VP may not accurately reflect VP secre- 
tion. In rats, both pituitary content and’plasma levels of 
VP fluctuate during the estrous cycle with peak values 
on the morning of proestrus when circulating estrogen 
levels. are highest.'®® 18 Castration causes a decrease in 
plasma VP levels and estrogen therapy has the opposite 
effect. Progesterone has been shown to inhibit reflex 
oxytocin release, but whether it exerts a similar effect 
on VP is unknown. 

The nature pf the dopaminergic influence on VP 
release is not resolved. An inhibito-y role for dopamine 
(DA) has been suggested by the report of Wolny and 
associates?! In rats, intraventricular injection of DA 
produced a diuresis which could be blocked by pre- 
treatment with a DA receptor blocker. Other indirect 
evidencé supports an inhibitory role of DA on VP re- 
lease; ethanol which is known to increase dopaminergic 
activity in the brain!?? !9? is also known to inhibit VP 
release and the suspected dopaminergic hyperfunction 
in-anorexia nervosa’ is frequently associated with 
partial diabetes insipidus.!95 

In contrast, Bridges and associates?5 have reported 
that physiologic levels of DA in the in vitro superfused 
rat hypothalamic preparation caused dramatic release 
of VP. The intraventricular injection of DA elicited a 
similar response which could be blocked by low doses 
of the dopaminergic blockers haloperidol and pimo- 
zide. Although the reason for these conflicting results is 
uncertain, it may relate to differing experimental con- 
ditions and/or to the dosages of DA used. 

That estrogen may regulate VP release by altering 
dopaminergic function is suggested by several lines of 
indirect evidencé. Estradiol receptors are located in 
cells of the arcuate nucleus where the tuberoinfundibu- 
lar dopaminergic neurons originate, and labeled es- 
tradiol has been shown to accumulate in the cell bodies 
of these neurons.?? Castration is known to decrease 
DA turnover in this dopaminergic system while estro- 
gen therapy has the opposite effect.'?? 


, Taken together, these observations suggest that 


changing estrogen levels during the menstrual cycle 
may modulate release of VP through induced changes 
in tuberoinfundibular dopaminergic activity, although 
this does not exclude other possible sites of estrogen 
action. '% ] 

VP levels have not been studied in patients with se- 
vere premenstrual edema. However, in 1940, Edeiken 
and Griffith!!! reported the presence of a bioassayable 
antidiuretic substance in the plasma of a patient with 
mitral stenosis who experienced premenstrual recur- 
rence of pulmonary edema in 17 successive cycles. Ir- 
radiation to the pituitary region had no effect on 
menses but eliminated the antidiuretic principle with 
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concomitant relief of symptoms. Apparently the ir- 
radiation had damaged the hypothalamic magnocellu- 
lar neurons responsible for VP synthesis and release 
without significantly disrupting anterior pituitary func- . 
tion, thus providing a strong clue that VP was the etio- 
logic factor. Others have reported relief of PMS by the 
administration of VP antagonists* '*but adequate con- 
trolled trials are lacking. 

Valid conclusions regarding the role of VP in the 
PMS must await further investigation of VP levels in 
this condition and in normal cycles by means of a sensi- 
tive radioimmunoassay. With growing evidence that 
the role of VP extends beyond its ability to modulate 
fluid balance arid that its release may be enhanced by 
emotional factors and sex steroids, rigorous efforts 
should be made to clarify the role of VP in the PMS. 

PROLACTIN. The role of PRL in. the human has been 
an area of intensive research, and the development of 
DA agonists in recent years has given further impetus 
to this area of study. The myriad of investigations on 
the neuroendocrine regulation of PRL synthesis and 
release and its biological function in the human have 
been detailed elsewhere.?9? 

PROLACTIN IN THE NORMAL MENSTRUAL CYCLE AND IN 
PMS. Plasma PRL concentrations are reported to show a 
circadian periodicity with peak levels during sleep,?°» 7% 
marked individual fluctuation from day to day,» 903 3 
peak PRL level about the time of ovulation, !6* 201, 202. 204 
and higher mean PRL levels in the luteal phase than in 
the follicular phase.!9» 2037205 

The possibility that PRL plays a role in the PMS was 
first suggested by Horrobin in 1971. Soon after there 
appeared several reports documenting elevated luteal 
phase PRL levels in PMS patients.” ** 26 Subsequent 
studies have failed to confirm this finding.& 287 208 
Moreover, several controlled clinical trials of bromo- 
criptine for this disorder have produced contradictory 
results; suppression of PRL secretion with bromocrip- 
tine is reported to have had a beneficial,® equivo- 
cal,‘ 127, 208. 209 and negative: 2" response in PMS. 

The assumption that suppression of PRL will correct 
fluid retention presupposes that PRL is responsible for 
this symptom. Despite an apparent osmoregulatory 
role for PRL in both fish and animals, no similar effect 
of PRL has been clearly established in humans. Initial 
human studies suggesting that PRL might play an im- 
portant role in fluid balance?!'7?'? have been discred- 
ited by the demonstration of VP contamination of 
ovine PRL,?!577'5 the inability to reproduce osmotically 
induced changes in PRL levels under controlled condi- 
tions,?:?-?? and the lack of acute osmotic changes after 
hyperprolactinemia induced by thyrotropin-releasing 
factor.*/?. ??'- ?? Isolated reports of decreased fluid re-_ 
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tention in PMS after bromocriptine therapy" must be 
viewed circumspectly for controlled trials have not 
shown this agent to be more efficacious than placebo 
for treatment of edema in PMS.?* 20 [t is possible that 
bromocriptine functions as a dopamine agonist within 
the central nervous system and at the level of the kid- 
ney to improve mood or reverse fluid retention by cor- 
recting deficient dopaminergic function at these sites. 
Our current understanding does not allow the conclu- 
sion that a relative elevation of prolactin per se is an 
important factor in cases of premenstrual edema. 

ANGIOTENSIN 1I. As far back as 1926, Petersen and 
Milles?* demonstrated an increase in capillary per- 
meability in the premenstruum. Subsequent observa- 
tions led to the conclusion that angiotensin II was the 
agent responsible for this generalized effect.??* ?26 A]. 
though many substances are capable of altering capil- 
lary permeability, angiotensin seems to exert a more 
pronounced effect on the mesenteric vascular bed.”? 

Both estrogen and progesterone can induce an in- 
crease in angiotensin II levels. Edwards and Bayless?'? 
have reported an enhanced retention of sodium and 
water when women were tilted from a supine to an 
upright position only during the luteal phase of the 
cycle. They proposed that the increased hydrostatic 
pressure caused a maximal transcapillary fluid escape 
when capillary permeability was increased in the luteal 
phase. 

In PMS subjects the degree of luteal phase fluid 
transudation across the capillaries is reported to be 
significantly greater than in healthy control subjects.??? 
Others have reported that the degree of capillary per- 
meability correlates poorly with the severity of’ the 
PMS. Whether the increased capillary transudation is 
important in the devélopment of edema and abdomi- 
nal bi oating in this disorder is presently speculative. 

There is now convincing evidence to suggest that 
angiotensin participates in the central mechanisms 
governing control of thirst?! At physiologic levels, 
angiotensin will stimulate thirst in dogs?? and pro- 
longed infusions of this agent will cause water-loaded 
rats to continue drinking until they become grossly 
edematous.”' Intraventricular injection of angiotensin 
blockers will abolish these responses.2 Dopaminergic 
pathways appear to play a central role in the mediation 
of angiotensin II-induced drinking and may also play 
a permissive role in normal control of thirst.” Dopa- 
minergic agonists increase and dopaminergic antago- 
nists attenuate water intake in animals in response to 
angiotensin or water deprivation.?? This drinking be- 
havior varies during the estrous cycle, being least at 
estrus and maximal at diestrus and metestrus. Prepu- 
bertal and ovariectomized adult rats show no cyclic 
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changes in this phenomenon.?? Exogenous estrogens 
have been shown to reduce dramatically the drinking 
response to angiotensin II in rats. Estrogen may 
exert this effect by altering dopaminergic transmission 
and/or dopamine turnover. ?5 

The role of angiotensin in the PMS is uncertain al- 
though it may contribute to the development of edema 
or gut bloating by enhanced capillary permeability and 
to central stimulation of thirst. The development of 
the specific angiotensin II receptor blocker saralasin 
should allow the more precise delineation of the role, if 
any, of angiotensin in this disorder. 

CATECHOLAMINES. 

NOREPINEPHRINE AND EPINEPHRINE. There is a grow- 
ing body of evidence which implicates catecholamines 
in the regulation of salt and water balance. Their effect 
on this process is complex and probably represents the 
summation of numerous catecholaminergic responses 
throughout the body. An increase in sympathetic activ- 
ity may alter renal function not only by the direct ef- 
fects of a- or B-adrenergic stimulation on cardiovascu- 
lar function arid renal hemodynamics but also by the 
indirect effects of adrenergic innervation of renin- 
secreting juxtaglomerular cells.” These effects com- 
bine to cause an increase in renin and angiotensin. In 
addition, sympathetic stimulation is reported to cause 
VP release both by altering baroreceptor tone?** and by 
a central mechanism in response to increasing systemic 
angiotensin levels.” 

An interesting parallel has been demonstrated be- 
tween subjects treated with the B-adrenergic stimulant 
isoproterenol] and patients with idiopathic edema. Both 
show a diminished renal clearance of cyclic adenosine 
monophosphate (c-AMP) and elevated plasma c-AMP 
levels.?? Kuchel and associates? have suggested that 
excessive B-adrenergic tone might play a role in this 
form of intermittent edema in the female population. 
Indeed, they have reported preliminary observations 
suggesting a useful therapeutic role for 8-blockade 
with propranolol in certain patients with idiopathic 
edema.*" No similar studies have been performed on 
women with PMS. 

Dopamine. Since Goldberg and associates,?* in 1963, 
demonstrated a natriuretic effect of DA in four pa- 
tients with congestive heart failure, many studies have 
been performed in an effort to delineate further the 
role of this catecholamine in the regulation of sodium 
and water balance. It was originally demonstrated that 
in low-dose infusions DA increased cardiac output 
without affecting blood pressure and that this was ac- 
companied by an increase in renal plasma flow (RPF), 
glomerular filtration rate (GFR), and a natriuresis.?? 
Subsequently DA was shown to cause a natriuresis in 
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the absence of alterations in total RPF, and a redis- 
tribution of intrarenal blood flow as well as a direct 
inhibition of tubular sodium transport has been impli- 
cated.?** The cardiovascular and renal actions of DA 
have been recently reviewed.244 24 

Volume expansion with saline but not with albumin 
is associated with an increased secretion of urinary free 
DA and a decreased excretion of urinary norepineph- 
rine.24 The urinary free DA/NE ratio was shown to 
have significant ,positive correlatior. with urinary So- 
dium ‘excretion in normal subjects during postural 
change? and during oral or intravenous salt-loading 
experiments." Although the increase in urinary free 
DA appears to be a specific effect associated with so- 
dium loading, the rẹnal handling of this catecholamine 
has not been fully elucidated. Experimental evidence 
suggests that the increased urinary free DA results 
from tubular secretion of renal DA as a result of so- 
dium loading.?** 247-249 Impairment of conversion of 
L-dopa to DA after treatment with the dopa-decarbox- 
ylase inhibitor carbidopa has been shown to cause a 
significant fall in both urinary DA and urinary sodium 
excretion in man. 250 i 

THE RENAL DOPAMINERGIC SYSTEM IN IDIOPATHIC 
EDEMA AND PMS. Recently patients with idiopathic 
edema were shown to have lower urinary excretion of 
both DA and sodium than control subjects in response 
to upright posture and furosemide administration.24" 25! 
Ferris and: associates? observed that patients with 
idiopathic edema on high-salt diets failed to escape so- 
dium retention in the normal fashion and speculated 
that some "third factor" regulated tliis response: in 
normal individuals. Subsequently a defect in renal do- 
paminergic mechanisms has been suspected as an etio- 
logic factor in idiopathic edema," *? and in the PMSa 
more generalized defect in dopaminergic’ function 
has been postulated.?^ In preliminary reports both 
L-dopa?? and bromocriptine”! have caused improve- 
ment in idiopathic edema. Some authors have reported 
success with bromocriptine for the edema in PMS® 208 
but there is no uniform agreementon this finding.?° 209 

Although suggestive, these findings do not allow the 
firm conclusion that a cause-effect relationship be- 
tween a low urinary DA/NE ratio and a low urinary 
sodium excretion exists. It is possible that these 
findings are the result of some other defect in renal 
sodium handling. The answer to this question must 
await further delineation of the renal catecholaminer- 
gic mechanisms in both normal subjects and those with 
PMS. s | 

Summary. The available data do not lend strong sup- 
port to the hypothesis that all the symptoms of pre- 
menstrual syndrome result from a generalized fluid re- 
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tention. The poor correlation between weight gain and 
symptomatology and the frequent failure of symptoms 
to improve with diuresis alone suggest that symptoms 
such as headache, abdominal bloating, and breast ten- 
derness may be the result of localized processes at these 
sites. 

There are, however, well-documented cases of se- 
vere premenstrual edema which can be attributed to 
little other than a generalized fluid retention. The pre- 
cise mechanism for this fluid retention remains un- 
certain. 

Estrogen appears to be able to induce sodium and 
water retention both by increasing aldosterone levels 
and by some other unrelated mechanism that remains 
poorly understood. It does not appear that elevated 
levels of aldosterone alone can be implicated in pre- 
menstrual edema, and present data suggest that the 
effect of PRL on fluid retention is minimal. Several 
lines of evidence suggest the possibility that elevated 
VP levels or enhanced VP sensitivity may be involved in 
cases of premenstrual edema. The role of angiotensin 
in this disorder requires further study. The recent in- 
vestigations supporting a natriuretic role of DA and 
demonstrating low DA excretion in other conditions 
associated with sodium and water retention have stimu- 
lated renewed interest in the role of renal catechola- 
mines on body fluid balance. At present, there are little 
data concerning the status of renal catecholaminergic 
mechanisms in PMS. i 


New dimensions in the understanding of 

PMS: Neurointermediate lobe peptides 

a-Melanocyte -stimulating hormone (œ-MSH). In re- 
cent. years substantial interest has been directed to the 
potential role of a-MSH in humans.” This peptide is 
believed to be produced in the pars intermedia and 
anterior pituitary by cleavage of the first 13 amino acids 
from the adrenocorticotropic hormone molecule.?*6 
Release from the pituitary is controlled, in part, by 
the balance of hypothalamic releasing and release- 
inhibiting factors, neither of which has been charac- 
terized to date.?*? In rats, a significant diurnal variation 
in a-MSH concentration has been demonstrated within 
the hypothalamus and median eminence.?* 

Sex steroids appear to play a significant role in the 
regulation of a-MSH synthesis and release in rats.?5* 
258-261 Evidence from studies during the estrous cycle in 
these animals suggests that estrogen promotes synthe- 
sis but inhibits release of a-MSH while the major effect 
of progesterone is to enhance release. Consistent with 
these findings is the observation in human pregnancy 
that plasma a-MSH levels are increased during the 
third trimester in 50% of subjects.?*? Release of a-MSH 
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prior to the menses has been suggested as an explana- 


tion for subjective reports of increased skin pigmenta- 


tion at this time.?9? 

Gonadal hormones may influence a-MSH release 
through induced changes in DA turnover within the 
tuberoinfundibular dopaminergic system. Animal stud- 
ies have demonstrated certain striking similarities be- 
tween the control of PRL and a-MSH secretion.?5* ?65 
DA and its agonists cause a reduction in plasma a-MSH 
while DA receptor blockade has the opposite effect. 
The fact that dopaminergic agonists can suppress 
plasma a-MSH levels despite isolation of the pituitary 
from hypothalamic contrel?® and the demonstration 
that tuberoinfundibular dopaminergic neurons inner- 
vate the intermediate lobe?99 are consistent with the 
view that DA exerts its effect on a-MSH release by a 
direct pituitary action. Through short-loop feedback 
a-MSH may affect release of DA in a manner similar to 
that previously reported for PRL.?8? 


Until recently little was known about the role of 


a-MSH in humans. While MSH in lower vertebrates is 
importantifor adaptive color changes it seems to have 
lost this function in man. Through evolution, however, 
a-MSH appears to have retained some influence over 
adaptive behavior in humans through its ability to in- 
crease awareness of environmental stimuli and to en- 
hance arousal and attention.” o-MSH has an impor- 
tant sebotrophic role in mammals” which has not yet 
been confirmed in man. The recent discovery that 
a-MSH can cause increases in the levels of growth 
hormone (GH)?” and gonadotropins (luteinizing hor- 
mone [LH] and follicle-stimulating hormone)?! in hu- 
mans and observations suggesting a possible interaction 
between a-MSH and VP release in animals?59 272. 273 
lend credence to the postulate that this intermediate 
lobe peptide may subserve important neuroendocrine 
functions. hl 

While there is presently no direct evidence to suggest 
a role for a-MSH in the pathogenesis of the PMS, this 
peptide is significantly influenced bv gonadal steroids 
and in concert with the other intermediate lobe peptide 
B-endorphin, it may modulate mood, behavior, and the 
integrated function of both anterior and posterior pi- 
tuitary. 

Endorphins. The term endorphin has been used to 
describe a class of endogenous opiate peptides (EOP). 
The two EOPs which have been most extensively stud- 
ied include the 31 amino acid B-endorphin (8-LPH/ 


61-91) and the pentapeptide enkephalins although- 


many other fragments with endogenous opiate activity 
have now been isolated.?'* ?75 These EOPs are widely 
distributed throughout the body, not only within the 
brain-pituitary system but also at other sites, including 
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the adrenal, pancreas, and gastrointestinal tract.?79 #77 

There is increasing evidence to suggest that EOPs 
may function as neurotransmitters or neuromodu- 
lators to regulate, among other things, the release of 
hormones from the pituitary. In animals, endorphins: 
have been reported to produce dramatic increases in 
levels of GH and PRL while decreasing the concentra- 
tion of circulating LH.’ The opiate antagonist 
naloxone specifically blocks these responses.” In nor- 
mal male and female subjects intravendus B-endorphin 
causes an increase in the concentration of PRL and a 
decrease in the levels of GH and LH.” A chronic in- 
hibitory effect of endogenous opiates on gonadotropin 
secretion in humans may be deduced from the finding 
that the opiate receptor antagonist naloxone causes an 
increase ‘in LH concentration in female subjects?® 
which is associated with an increase in the frequency 
and amplitude of pulsatile LH release.?9' LH suppres- 
sion is maximal during the luteal phase, suggesting that 
endorphin activity may be highest at this time. Indeed, 
the rise in LH levels following naloxone is significantly 
greater in the midluteal than in the early follicular 
phase of the cycle.?99 ; 

EOPs may affect the release of VP. Morphine in 
animals and man has long been known to have an an- 
tidiuretic effect. VP release following endorphin ad- 
ministration has been reported in both rats?* and rab- 
bits.” The facts that the intermediate lobe contains the 
highest levels of 8-endorphin in the pituitary*** and 
that a depletion of neurointermediate lobe opioid-like 
peptides occurs in rats during the process of dehydra- 
tion??? add further support to the possibility that en- 
dorphins may play a physiologic role in the modulation 
of VP release. In humans, the opiate antagonist 
naloxone decreases both basal and stimulated VP re- 
lease, suggesting that endogenous opioids may act as a 
tonic stimulus for VP release.” 

The effects of endogenous opiates on glucose me- 
tabolism are currently under investigation. For years it 
has been known that acute administration of morphine 
to dogs causes hyperglycemia while chronic adminis- 
tration may produce a paradoxical hypoglycemic re- 
sponse??? associated with hyperinsulinism.?® Both in 
vitro studies in the isolated perfused dog pancreas??? 
and recent in vivo studies in humans” have demon- 
strated that exogenous f-endorphin will elicit prompt 
release of glucagon.and insulin. In humans this results 
in hyperglycemia with secondary hyperinsulinism.?9? 
Perhaps increased endogenous opiate activity resulting 
in pancreatic B-cell hyperfunction with secondary hy- 
perinsulinism could result in hypoglycemic symptoms 
upon withdrawal of the opiate stimulus. 

Endogenous opiates have been shown to have a pro- 
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found influence on appetite and thirst in rats. The 
opiate antagonist naloxone will produce a draraatic 
dose-dependent inhibition of appetite?! and thirst,??? 
even in animals under conditions of food and water 
deprivation.” In contrast, administration of ofates 
will cause a satiated rat to resume eating and drirking 
behavior sometimes until it becomes obtunded.?** 

There is now evidence to suggest that opiates may 
inhibit the actions of prostaglandin E, (PGE,). Irhibi- 
tion of PGE,-stimulated fluid secretion by the small in- 
testine has been suggested as one factor contributing to 
the constipating effects of opiates??* while inhibition of 
PGE-stimulated generation of cyclic adenosine 
monophosphate has been proposed as a mechenism 
contributing to opiate-induced analgesia .?®® 

Initially, interest in endorphins centered about the 


possibility that they might be a potent nonaddcting . 


analgesic. While they were indeed potent as an aralge- 
sic, animal studies demonstrated that withdrawal ef- 
fects could be seen after the termination of relzively 
short-term infusions (70 hours)2?? Efforts to under- 
stand the mechanisms for the phenomena of tole-ance 
and withdrawal in narcotic addiction have led © the 
development of an intriguing model for the acton of 
endorphins within the brain.?95 39? The demonst ation 
that dopaminergic neurons possess opiate receptors 
has provided an important link between mood ard be- 
havior and the neuroendocrine function of the pitu- 
itary. In general, the activation of presynaptic spiate 
receptors on these and other neurons of bie-genic 
-amine systems by exogenous or endogenous cpiates 
leads to a decreased cell firing rate. This dec eased 
activity across the synapse in turn produces a disuse 
hypersensitivity of the postsynaptic nerve te-minal 
such that tolerance (or accommodation to tke de- 
creased level of neurotransmission) develops, witiout a 
change in the number or affinity of opiate rece ptors. 
When the opiate stimulus is withdrawn, resumed neu- 
rotransmission and receptor supersensitivity lezd to a 
temporary overactivity of the postsynaptic reuron 
which results in withdrawal symptoms.?9739 Decreased 
neurotransmission of biogenic amines (norepine»hrine 
and dopamine) has been implicated in the pathogenesis 
of depression?? %2 while excessive activity hæ been 
linked to irritability, aggression, and psychosi .3997305 
The hyperirritability and spontaneous aggressve be- 
havior which are common during acute opiat= with- 
drawal in animals and man vary in intensity, depending 
on the duration of opiate exposure and rapriity of 
withdrawal.999 395 These fairly specific respoases to 
opiate withdrawal appear to result from dopaminergic 
hyperfunction because dopaminergic agonists enhance 
and dopamine receptor blockers reverse this behav- 
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ior.5 In its most severe form such dopaminergic hy- 
perfunction may result in the development of psycho- 
iq 305 

sis. 


Dysfunction of the neurointermediate lobe in the | 


PMS—A hypothesis. We postulate that an aberrant re- 
lease of, or sensitivity to, the neurointermediate lobe 


peptides a-MSH and f-endorphin during the luteal - 


phase may be the central event which triggers a cascade 
of neuroendocrine changes leading ultimately to the 


varied manifestations of the PMS. Recent studies on : 


the effects of these intermediate lobe peptides have 
revealed that they elicit a variety of neuroendocrine 
responses involving both the adenohypophysis and 
neurohypophysis. Their unique location within the 
brain as well as the anterior and intermediate lobes of 
the pituitary suggests that they may participate in the 
modulation or integration of mood, behavior, and 
humoral responses within the brain-pituitary complex. 
The cyclic changes in a-MSH secretion in response to 
gonadal steroids and the preliminary evidence suggest- 
ing a relationship between a-MSH, 6-endorphin, and 
VP constitute a highly a:tractive area for future explo- 
ration of the PMS. Endorphin-induced inhibition of 
central biogenic amine systems may produce mood 
changes, increased appetite, and thirst. Mastodynia, 
fluid retention, constipation, and abdominal bloating in 
individual cases may result from endorphin-incited in- 


creases in the levels of PRL and VP and the inhibitory ` 


effect of endorphins on PGE action within the bowel. 
Withdrawal of the endogenous opiate stimulus affords 
relief from these complaints but may trigger new symp- 
toms. Increased activity of biogenic amine systems may 
produce rapid improvement in mood and relief from 
mastodynia, edema, and bloating. Release from opiate 
inhibition of PG action may explain the headaches and 
loose stool which frequently accompany the onset of 
menstruation. In exceptional cases an excessive re- 
bound to dopaminergic hyperfunction may explain the 
development of late premenstrual hyperactivity, ir- 
ritability, aggressive and hostile behavior, or psychosis. 
Although the factors determining the degree and du- 
ration of endogenous opiate exposure and the rate of 
withdrawal are unknown, it is likely that gonadal ste- 
roids are involved. Differing levels of gonadal steroids 
from month to month and from person to person may 
account for the heterogeneous and variable clinical 
manifestations in this disorder. 


Comment 


Distressing premenstrual symptoms afflict a major 
proportion of the female population. In a significant 
percentage of these women the cluster of symptoms is 
severe enough to cause temporary disruption of inter- 
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personal relationships and on-the-job effectiveness. 

The literature on the premenstrual syndrome has 
been reviewed to evaluate existing theories, to high- 
light areas requiring clarification, and to extract clues 
to assist in the formulation of a new hypothesis. 

To date no one hypothesis has adequately explained 
the constellation of symptoms composing the PMS. Es- 
trogen excess or progesterone deficiency, while some- 
times present in PMS, appears to be secondary to other 
neuroendocrine changes such that therapy directed 
toward manipulating sex steroid levels has met with 
limited success. Oral contraceptives relieve the dys- 
menorrhea frequently associated with the PMS but fail 
to alleviate uniformly the symptoms of the pre- 
menstruum. ; 

There is no apparent rationale for vitamin A therapy 
in PMS and this should be abandoned. The use of vi- 
tamin B, remains controversial, for the reported be- 
neficial effects of this agent on dopamine and serotonin 
metabolism are highly inconsistent. Unless a double- 
blind trial can demonstrate the efficacy of this therapy 
for PMS it should be considered only as a safe placebo 
treatment. 

Glucose metabolism may be under the cyclic influence 
of.sex steroid hormones but this area requires further 
investigation. A rebound from increased glucose toler- 
ance in the midluteal phase may account for the craving 
for sweets or increased appetite so frequently reported 
in the premenstruum. 

Endogenous hormone allergy is an established phe- 
nomenon in dermatology. Whether such a phenome- 
non participates in the PMS remains suspect because of 
the unreliable nature of skin testing procedures em- 
ployed in past studies. Clearly the effects of sex steroid 
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hormones on the human allergic response need 
further study.” 

The fact that emotional factors may induce neuro- 
endocrine changes has been established in other psy- 
choneuroendocrine disorders such as hypothalamic 
amenorrhea and pseudocyesis. In the PMS although 
there is little doubt that core psychological characteris- 
tics may modulate an individual's interpretation or ex- 
pression of premenstrual symptoms, there is little to 
support the belief that psychological«factors alone in- 
cite all other symptoms of the PMS. 

Many past investigators have suggested that fluid re- 
tention caused all the symptoms of PMS. It now ap- 
pears that fluid retention is not always present in the 
PMS and a reinterpretation suggests that it is just one 
manifestation of an underlying neuroendocrine disor- 
der. In the cases where there is undoubtedly excessive 
cyclic fluid retention no one hormone has been clearly 
implicated. Angiotensin may alter capillary permeabil- 
ity, cause central release of VP, and induce thirst but 
whether this contributes to PMS is unknown. Reports 
that aldosterone levels are normal in PMS argue 
against this hormone's playing a major role. There is 
presently little evidence to support the premise that 
prolactin causes fluid retention in humans. Aberrant 
renal dopaminergic function may be primary, or sec- 
ondary to some other factor causing fluid retention. VP 
remains a strong but untested possibility as the fluid- 
retaining agent. 

Based on the foregoing information concerning the 
central and pituitary role of the neuropeptides 
B-endorphin and a-MSH, a new hypothesis for the 
pathophysiology of PMS has been proposed. 
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Endometriosis in a patient with 
Rokitansky-Kuster-Hauser syndrome 


DAVID L. ROSENFELD, M.D. 
B. DOUGLAS LECHER, M.D. 


Division of Human Reproduction, Department of Obstetrics 
and Gynecology, North Shore University Hospital, Cornell 
University Medical College, Manhasset, New York 


THE HisTOGENESIS of endometriosis has been ex- 
plained by several theories, the most widely accepted of 
which is that of tubal reflux menstruation as proposed 
by Sampson over 50 years ago. This case report docu- 
ments the occurrence of endometriosis in a patient with 
Rokitansky-Kuster-Hauser syndrome. 


A 23-year-old woman was seen for the evaluation of pri- 
mary amenorrhea. The patient, the product of an uneventful 
pregnancy, had been born to a 26-year-old mother. She had a 
younger sister, age 21, who experienced regular menstrual 
periods. Physical development at puberty was uneventful. She 
had no complaints of cyclic abdominal pain. 

Physical examination disclosed that the patient was an in- 
telligent young woman who weighed 112 pounds and was 68 
inches tall. Development of the breasts and pubic hair was 
normal, as was the appearance of the external genitalia. No 
skeletal abnormalities were seen. The vagina ended in a blind 
pouch, 1 cm in depth. 

Findings of laboratory examinations included normal go- 
nadotropins, biphasic basal body temperature chart, a normal 
46,XX karyotype, and a normal intravenous pyelogram. 

The patient was admitted for a vaginoplasty by the com- 
bined abdominal-perineal approach, with the creation of a 
canal over a silicone rubber mold and the use of the müllerian 
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remnants and pelvic peritoneum to cover the mold. At the 
time of operation, a 4 cm endometrioma was removed from 
the left ovary. No other areas of endometriosis were noted at 
that time. The right ovary appeared to be normal, and normal 
tubes were attached :o two small (2 cm in diameter) uterine 
buds. l i 

The patient had an uneventful postoperative course, and 
she subsequently experienced normal sexual function. The 
patient was seen again 2 years later with persistent abdominal 
pain and a pelvic mass which was confirmed by sonography. A 
second laparotomy was performed and two large endome- 
triomas were removed. Endometriosis was confirmed histolog- 
ically. The patient's postoperative course was unremarkable. 


The etiology of endometriosis is uncertain. Some in- 
vestigators favor the theory of metaplasia of the 
coelomic epithelium. The most widely accepted theory, 
that of menstrual reflux as proposed by Sampson,’ is 
supported by the observation of tubal regurgitation 
during menses, the ability of transplanted endome- 
trium to grow experimentally, and the frequent occur- 
rence of endometriosis in patients with obstruction of 
menstrual flow by congenital or acquired genital ab- 
normalities.? 

The occurrence of endometriosis in patients with the 
Rokitansky-Kuster-Hauser syndrome (characterized by 
congenital absence of the vagina, bilateral rudimentary 
uterine horns, normal tubes and ovaries, normal fe- 
male secondary sexual characteristics, and normal 
cytogenic and hormonal findings) is unique in that 
these patients do not have functioning endometrial tis- 
sue. Therefore, it is unlikely that tubal regurgitation is 
the only cause of endometriosis. | 
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Culture-proved Fitz-Hugh- Curtis 
syndrome 


STEPHEN J. KORNFELD, M.D. 
MICHAEL G. WORTHINGTON, M.D. 
Department of Infectious Disease, Tufts-New England Medical 


Center, Boston, Massachusetts, and Department of Medicine, 
St. Elizabeth's Hospital, Brighton, Massachusetis 


AN UNCOMMON SEQUELA Of genitourinary gonococ- 
cal infections which is seen almost exclusively in women 


is the Fitz-Hugh-Curtis syndrome. Although the syn- _ 


drome was first described in 1919, and many cases have 
been reported since, the proposed etiologic agent, Neis- 
seria gonorrhoeae, has never been isolated in cultures 
from the peritoneal cavity.! This lack of culture-proved 
cases has led some investigators' to speculate that other 
organisms may be partly or wholly responsible for this 
syndrome, and others? to doubt that the gonococcus 
directly traverses the peritoneal cavity en route to the 
liver. In this article, we present the first report of a 
patient with the Fitz-Hugh-Curtis syndrome in whom 
N. gonorrhoeae was isolated from both endocervical and 
peritoneal cultures, and we also emphasize that this 
syndrome may occur after abdominal trauma and 
mimic an acute surgical emergency. 


A 24-year-old woman was admitted to St. Elizabeth's Hospi- 

tal with a 1-day history of severe pain in the right upper quad- 
-rant of the abdomen, associated with pleuritic pain in the right 
lower side of the chest and in the right shoulder, subsequent 
to abdominal trauma that was secondary to physical abuse. On 
admission, the patient was in acute distress because of abdom- 
inal pain. The physical examination disclosed a blood pres- 


sure of 90/70 mm Hg without postural changes, a pulse rate | 


of 120, and a temperature of 101.2? F orally. The chest and 
cardiovascular systems exhibited no abnormalities. Examina- 
tion of the abdomen revealed a lack of bowel sounds, a dif- 
fusely tender abdomen with exquisite tenderness in the right 
upper quadrant associated with localized voluntary guarding, 
and rebound tendernessin this area. Findings on examination 
of the pelvis included a mildly tender cervix with a white 
discharge at the cervical os. 

Initial laboratory data showed a hematocrit of 2996 and 
white blood cell count of 6,000. Electrolytes, blood urea nitro- 
gen, and amylase were normal. Liver function tests exhibited 
mild abnormalities with an alkaline phosphatase of 238 IU per 
liter, a serum glutamic pyruvic transaminase of 34 IU per 
liter, and a serum glutamic oxaloacetic transaminase of 78 IU 
per liter. Roentgenograms of the chest, ribs, and abdomen 
were unremarkable. ` 

Because of the clinical presentation of an acute condition in 
the abdomen, associated with a recent history of abdominal 
trauma and a low hematocrit, an abdominal tap was per- 
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formed. No blood or peritoneal fluid was obtained initially. 
However, lavage with 209 ml of nonbacteriostatic sterile saline 
solution yielded the return of a yellow, cloudy fuid. The cell - 
count of the fluid revealed no red cells and 1,230 white cells 
per milliliter with a differential cell count of 10095 polymor- 
phonuclear leukocytes. Cervical discharge and peritoneal la- 
vage were cultured on chocolate agar, sheep blood agar, EMB 
agar, and in thioglycollate broth. With evidence of peritonitis, 
therapy with clindamycin and gentamicin was begun. On the 
second .hospital day, reports on the cultures indicated that 
both peritoneal and endocervical cultures were growing N. 
gonorrhoeae, confirmed by cysteine tryptic agar sugars. Cul- 
tures of urine and blood were negative. No change in the 
patient's clinical status had occurred since the time of admis- 
sion. Intravenous ampicillin was added to the patient's regi- 
men. The patient showed remarkable improvement and was 
free of symptoms after 6 days of ampicillin therapy. 


Clearly, this patient was suffering from the Fitz- 
Hugh- Curtis syndrome. The symptom complex, con- 
sisting of the acute onset of severe pleuritic pain in the 
right upper quadrant of the abdomen, with radiation 
to the right shoulder and around to the back, in a pa- 
tent with genitourinary gonorrhea, was synonymous 
with the classic clinical descriptions of the disease. Of 
interest is the fact that this case occurred after abdomi- 
nal trauma and mimicked an acute surgical condition 
in the abdomen. 

Since the original description of the Fitz-Hugh—Cur- 
tis syndrome, investigators have pondered the route of 
spread of the gonococcus from the genitourinary sys- 
tem to Glisson's capsule. Initially, the mechanism of 
spread was thought to be a direct one from a genito- 
urinary focus through the fallopian tubes and via the 
peritoneal cavity to the liver. However, despite a mul- 
titude of case reports which have documented the exis- 
tence of the clinica: syndrome and its association with 
genitourinary gonococcal infections, the gonococcus 
has never been retrieved from peritoneal cultures.! In 
light of this, and the fact that two cases of perihepatitis 
have been documented in male patients,? mechanisms 
of spread to the liver capsule-other than by direct ex- 
tension from the fallopian tubes have been hypothe- 
sized.? Similarly, other investigators have presented 
evidence which suggests that Chlamydia trachomatis may 
be involved in the pathogenesis of many, and perhaps 
most, cases of this syndrome. 

In summary, this case clearly demonstrates that the 
Fitz-Hugh- Curtis syndrome may be caused solely by an 
ascending gonococcal infection in female patients, and 
it substantiates earlier theories that the gonococcus is 
the etiologic agent in this syndrome and that it reaches 
the liver capsule by direct spread across the peritoneal 
cavity. Lavage of the peritoneal cavity with saline solu- 
tion, as performed in this patient, may increase the 
yield of positive peritoneal cultures in cases of this syn- 
drome, particularly if the material obtained is culti- 
vated on appropriate media. Obviously, if unnecessary 
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surgical procedures are to be avoided, it is essential that 
physicians be aware of the ability of this syndrome to 
mimic an acute condition in the abdomen, particularly 
after trauma. 
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Correlation of daily fetal movements 
and the nonstress test as tools for 
assessment of fetal welfare 


JAMES A. O'LEARY, M.D. 
GEORGE C. ANDRINOPOULOS, M.D. 


Department of Obstetrics and Gynecology, University of South 
Alabama, Mobile, Alabama 


THE ASSOCIATION of acceleration of the fetal heart 
rate with fetal movements (the nonstress test) and the 
presence of daily fetal movements have been shown to 
be helpful in assessing antenatal fetal welfare." ? Both 
tests have their greatest accuracy in predicting a 
healthy fetus. The limitations are their reduced accu- 
racy in identifying a compromised fetus. 

This prospective study was designed to evaluate. the 
relationship of two fetal biophysical variables, the 
nonstress test (NST) and the daily fetal movement rec- 
ord (DFMR), and to compare the accuracy of combin- 
ing the two in predicting antenatal fetal welfare and 
not intrapartum or postpartum complications. 

A l-year prospective study of 237 high-risk prenatal 
patients was performed. All patients volunteered for 
the study after a careful explanation of the protocol. 
The women were provided a form on which to record, 
three times each day for 30 minutes, daily fetal move- 
ments. They were instructed to lie down in a comfort- 
able position for three uninterrupted periods. Move- 
ments were recorded in the morning, afternoon, and 
evening. The results were collected each week, and a 
new form was provided. Reduced fetal movements 
were defined as less than 0 to 5 movements per 30 
minutes for each of the three periods (a modification of 
the Sadovsky-Yaffe method).' If there were reduced 
fetal movements, the patients were instructed to notify 
a member of the perinatal team. 
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Table I. Comparison of daily fetal movement record 
(DFMR) and the nonstress test (NST) 








DFMR 


Reactive (224) ` 188 (94.3%) £1 (95.5%) 
Nonreactive (13) 11 (.7%)* 2 (4.5%)* 
194 (81.9%) 43 (18.1%) 





*No statistical significance. 


A nonstress test was performed* at each visit. Test- 
ing was usually begun at 32 weeks and repeated at 
weekly intervals unless changes in the status of the 
mother and the fetus dictated that the pregnancy 
should be interrupted. To be included in the present 
analysis, all patients had to have had their last tracing 
within 1 week of delivery. A reactive NST was defined 
according to Rochard and associates.” 

The number of DFMRs varied from as few as 7 days 
to as many as 35 days. The 237 patients had 441 NSTs. 
For purposes of analysis, only the last NST and DFMR 
performed within 7 days of delivery were considered. 
Since antenatal fetal surveillance techniques do not 
necessarily predict intraparcum problems, these were 
not considered in a comparison of the two modalities. 
There were no antenatal fetal losses. 

Overall, fetal movements were adequate in 81.9% of 
observations, and the NST was reactive in 94.5% of 
these patients. Fetal movements were adequate in 
94.3% of the women with a reactive NST and were 
adequate in 95.5% with a nonreactive NST. Con- 
versely, fetal movements were reduced in 5.7% of the 
patients with a reactive NST and were reduced in 4.5% 
of the patients with a nonreactive NST (Table I). 
Statistical analysis of these results showed that the pres- 
ence of daily fetal movements was not very sensitive 
nor specific for the detection of antenatal fetal 
jeopardy when the two groups were compared. Statisti- 
cal analysis indicated that the NST and DFMR were not 
related (x? = 0.01; p > 0.90). 

The frequency of a nonreactive NST is essentially 
the same whether fetal movements are adequate or re- 
duced. Statistical significance was examined by means 
of Fisher’s exact probability test. The observations were 
well below levels of significar.ce. Thus, the accuracy of 
the DFMR in predicting uteroplacental insufficiency is 
negligible. ` 

In this prospective study, we have measured two 
variables in the same patient and noticed remarkable 
dissimilarities between the two in the predictive accu- 
racy of the DFMR. Thus, it is apparent that the combi- 
nation of these two modalities offers — little help to 
the clinician. 


*Brattle Instrument Corporation. 


108 Communications in brief 


It was hoped that the combination of the two tess 
would provide more information relevant to antenatzl 
fetal welfare. The DFMR has certain obvious advar- 
tages: availability, convenience, simplicity, and ine-- 
pensiveness. Perhaps with the development of speci_l 
instrumentation, i.e., ultrasound, the accuracy of the 
DFMR can be improved. 

Although decreased fetal movement may alert the 
clinician to further evaluation of the fetal conditio 1, 
the DFMR should not be used as the sole screenirg 
device to determine fetal welfare. 
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Recovery of Neisseria meningitidis 
from the cul-de-sac of a woman with 
endometritis-salpingitis-peritonitis 


GILLES R. G. MONIF, M.D. 


Laboratory of Infectious Diseases, Department of Obstetrics and 
Gynecology, University of Florida College of Medicine, 
Gainesville, Florida 


AN UNCOMMON ISOLATE from the female genial 
tract is Neisseria meningitidis." ? Inclusion of it in the 
potential bacterial flora of the female genital tract 
emanates from isolated instances in which bacteria 
have been identified or recovered from the femnle 
genital tract, independent of local or systemic disese. 

Unlike the nasopharynx or oropharynx, the female 
genital tract rarely harbors nonpathogenic Neisseria 
species. The Center for Disease Control accepts he 
presumptive criteria for Neisseria gonorrhoeae (the pres- 
ence of gram-negative, oxidase-positive diplococci_ as 
being definitive criteria for any isolate obtained from 
the endocervix. N. meningitidis is distinguished from N. 
gonorrhoeae primarily on the basis of its ability to’ er- 
ment maltose. Since neither carbohydrate fermerta- 
tion nor immunofluorescence is required for isolates of 
the female genital tract, except in research laboratomes, 
perception of a possible role for N. meningitidis zs a 
pathogen for the female genital tract has been ef : ec- 
tively negated. Every gram-negative, oxidase-posrive 
diplococcus recovered from the endocervix is autoraat- 
ically presumed to be N. gonorrhoeae. 

The use of culdocentesis in conjunction with the ap- 
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plication of anaerobic biotechnology has demonstrated 
that, in certain patients with gonococcal endocervicitis 
and the clinical findings of endometritis-salpingitis, a, 
polymicrobial peritonitis may evolve from which N. 
gonorrhoeae may or may not be isolated.?-® Reported in 
this article is the recovery of N. meningitidis from the 
cul-de-sac of a woman who presumably had gonococcal 
endocervicitis and clinical evidence of salpingitis-peri- 
tonitis. : 


* 


The patient was a 25-year-old black woman, para 3-0-0-3, 
whose last menstrual period occurred 1 week prior to the 
onset of crampy pain low in the abdomen bilaterally. There 
was no associated nausea, vomiting, diarrhea, or constipation. 
The patient denied prior episodes of endometritis-salpingitis; 
however, she acknowledged orogenital sex. Physical examina- 
tion revealed marked deep organ and rebound tenderness; 
the bowel sounds were high pitched. The abdomen was 
slightly distended. Pelvic examination was inadequate because 
of abdominal guarding, and fullness was identified in the left 
adnexa. Gram stain of the endocervix revealed the presence 
of gram-negative intracellular diplococci (GNID). Culdocen- 
tesis produced 3 to 4 ml of purulent material. Gram stain of 
the culdocentesis fluid revealed the rare presence of gram- 
negative diplococci and rods. Subsequent modified Thayer- 
Martin cultures grew out morphologically typical colonies 
which contained gram-negative diplococci that gave a positive 
oxidase reaction. Because the white blood cell count was 
11,700/cu mm, the patient was given doxycycline. The tem- 
perature of 101.9? F at the time of admission abated rapidly 
over the ensuing 10 hours; however, on the second hospital 
day, there was a secondary febrile spike to 100? F, and by the 
third hospital day the patient had sustained a low-grade tem- 
perature between 99.3? and 100? F. At the time of the second 
febrilé spike, the white blood cell count was 16,200/cu mm, 
and the doxycycline was replaced by ampicillin and gentami- 
cin, with resolution of the febrile morbidity in the ensuing 10 
hours.. At the time of the patient's discharge, the white blood 
cell count was 7,400/cu mm. 

The posterior vaginal pool was dried with “drumsticks” 
prior to washing with povidone-iodine solution and a place- 
ment of povidone-icdine at the site of proposed penetration. 
Culdocentesis was performed with an, 18-gauge needle. The 
specimen was subdiv:ded into two equal aliquots which were 
injected into Anaport* vials. Care was taken to exclude the 
presence of any air in the needle. The specimens were pro- 
cessed in an anaerobic glove box by meticulous anaerobic cul- 
ture methodology.* 7 Five bacterial isolates were obtained: 
alpha nonhemolytic streptococcus (not Group D), Haemophilus 
vaginalis (Gardnerelia vaginatis), Peptococcus asaccharolyticus, 
Bacteroides species, and a strain of Neisseria characterized by 
fermentation of glucose and maltose and nonfermentation of 
fructose, sucrose, and starch. Beta hemolysis occurred on 5% 
horse blood agar after 48 hours of incubation. The isolate 
produced some colcnies on Dubos oleic acid agar medium. 
The strain of Peptococcus asaccharolyticus had a minimum in- 
hibitor concentration value (12.5 ug/ml) which exceeded the 
therapeutic range of doxycycline (4 ug/ml). 


Prior to 1974, when the Center for Disease Control 


*Anaport, Scott Laboratories, Inc., Fiskeville, Rhode 
Island. 


Volume 139 
Number 1 


implemented the policy of accepting the presumptive 
criteria for the definitive criteria, N. meningitidis was 
tsolated on rare occasions as a constituent of the vaginal 
flora. Reliance on presumptive criteria for the iden- 
tification of N. gonorrhoeae in anogenital specimens 
taken from homosexual men has been shown to be in- 
appropriate.” When presumptive isolates were sub- 
jected to carbohydrate fermentation testing, 16.3% and 
31% of the isolates presumed to be N. gonorrhoeae from 
two divergent populations were found to be N. menin- 
gitidis. The unanswered epidemiologic question is 
whether N. meningitidis is an exogenous pathogen that 
can effectively produce infection in the female genital 
tract. The organism has been isolated from the male 
urogenital tract.* Gregory and Abramson? suggested 
that the meningococcus could be an etiologic agent for 
rare cases of vaginitis. They recovered N. meningitidis 
from a 5-year-old girl who had a clinically significant 
vulvovaginitis. In the case reported, N. meningitidis was 
recovered from the cul-de-sac of a patient who pre- 
sumably had gonococcal endocervicitis. It is probable 
that the organism isolated from the endocervix and the 
organism recovered from the cul-de-sac were one in 
the same. Irrespective of this postulate, N. meningitidis 
was recovered from the cul-de-sac of a patient with 
endometritis-salpingitis-peritonitis (ESP). In this situa- 
tion, it functioned as a constituent of a polymicrobial 
peritonitis. 

In 1976, Monif and associates" demonstrated, on the 
basis of culdocentesis, that the Group A beta-hemolytic 
streptococci were capable of producing a disease pat- 
tern indistinguishable from gonococcal endometritis- 
salpingitis-peritonitis. A second case of ESP due to the 
Group A beta-hemolytic streptococci was reported by 
Eschenbach and associates.’ The isolation of the Group 
A beta-hemolytic streptococci, and now N. meningitidis, 
from the cul-de-sac is consistent with the current con- 
cept that exogenous bacteria may gain access to the 
female genital tract and produce local disease. This ac- 
cess may be the consequence of changing sexual 
practices. 
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Paravestibular tumor of the female 
genital tract 


WESLEY C. FOWLER, Jr., M.D., F.A.C.O.G. 
HAL LAWRENCE, M.D. 
DAVID A. EDELMAN, Pu.D. 


Division of Gynecologic Oncology, Department of Obstetrics and 
Gynecology, University of North Carolina, Chapel Hill, North 
Carolina 


PARAVESTIBULAR TUMORS of the female genital 
tract are very rare, benign lesions.'~* It is often difficult 
to differentiate these lesions histologically from he- 
mangiopericytomas, which frequently are malignant, 
and from fibroepithelial polyps. Described here is a 
case of paravestibular tumor of the vagina. 


A 22-year-old, single, white woman, gravida 0, with regular 
menses was seen by her local gynecologist because of a 
polypoid mass protruding through the introitus. The mass 
measured 3 by 2 by 2 cm, its base was located 1 cm behind the 
hymenal ring, and it seemed to arise from the rectovaginal 
septum. The top of the mass was excised, and pathologic 
examination of it indicated a polyp with sarcomatous changes. 
The patient was then referred to the Gynecologic Oncology 
Service of the North Carolina Memorial Hospital for further 
evaluation. The patient did not have a history of exposure to 
diethylstilbestrol. Examination revealed that the introitus and 
hymenal ring were without lesions, but on the posterior vagi- 
nal wall, 1 cm inside the hymenal ring, a nodule, 1.5 by 2 cm, 
was palpated. There were no other abnormalities. All work-up 


Reprint requests: Wesley C. Fowler, Jr., M.D.. Director, 
Division of Gynecologic Oncology, Department of Obstetrics 
and Gynecology, North Carolina Memorial Hospital, Chapel 
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Fig. 2. Stroma of tumor. (X 200.) 
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findings were normal (hemogram, liver function tests, intra- 
venous pyelogram, barium enema, bone scan, chest x-ray film, 

„cystoscopy, and sigmoidoscopy). Colposcopic examination 
produced normal findings. A curettage, cervical biopsies, and 
excisional biopsy of the portion of lesion remaining in the 
rectovaginal septum were performed. 

Histologic sections of the tumor revealed a circumscribed 
tumor composed of cells with clear cytoplasm and bland nu- 
clei arranged in acini. The tumor also contained foci of squa- 
mous metaplasia and spindle-cell and myxomatous stromal 
components (Figs. 1 and 2). 

Histologic evaluation of the curettage specimen and the 
cervical biopsy specimens indicated no malignancy. The pre- 
liminary report on the tumor by the pathologist at our institu- 
tion was malignant mixed müllerian tumor. 

The slides of the patient's original biopsy specimen were 
also reviewed by five leading pathologists. Their diagnoses 
were: a benign polypoid paravestibular.tumor (three pathol- 
ogists), mixed tumor with questionable low-grade malignancy 
in the stromal component (one pathologist), and heman- 
giopericytoma (one pathologist). The final pathologic diag- 
nosis made at North Carolina Memorial Hospital was benign 
paravestibular tumor. 

The patient was examined every 3 months without any 
problems until 42 months after the original diagnosis, at 
which time a polypoid mass in the same location as the original 
mass was found on pelvic examination. It measured 2 by 3 by 
3 cm. She was hospitalized and the lesion was excised locally. 
This tumor had the same histologic appearance as the original 
tumor. The patient has been observed for 24 months since 
excision of the second lesion and has been without problems. 


Paravestibular tumors are characteristically benign 
and usually arise in the vicinity of the introitus. These 
tumors are extremely rare and usually occur in young 
women, although Bantine and associates? recently re- 
ported two cases in sisters, 39 and 53 years old. Wide 
local excision of the tumor is the treatment of choice. 
Since there may be local recurrence, all patients should 
be followed periodically. 

Paravestibular tumors may be easily misdiagnosed, as 
evidenced in this study by the different diagnoses made 
by five leading pathologists. It is important, therefore, 
that these tumors be differentiated from heman- 
giopericytomas, sarcomas, or other tumors which may 
be malignant. Misdiagnosis of a paravestibular tumor 
may result in more radical treatment than is necessary. 


We wish to thank the following for their reviews of the 
pathologic material: Cecilia M. Fenoglio, College of Physicians 
and Surgeons, Columbia University, New York, New York; 
H. S. Gallager, M. D. Anderson Hospital, Houston, Texas; 
Henry J. Norris, Armed Forces Institute of Pathology, Wash- 
ington, D. C.; Robert E. Scully, Massachusetts General Hospi- 
tal, Boston, Massachusetts; J. Donald Woodruff, The Johns 
Hopkins University, Baltimore, Maryland. 
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Prenatal diagnosis of diastrophic 
dwarfism 


STEPHANOS MANTAGOS, M.D. 
ROBERT R. WEISS, M.D. 
MAURICE MAHONEY, M.D. 
JOHN C. HOBBINS, M.D. 


Departments of Pediatrics and Obstetrics and Gynecology, 
Nassau County Medical Center, East Meadow, New York, and 
the Departments of Human Genetics and Obstetrics and 
Gynecology, Yale University, School of Medicine, New Haven, 
Connecticut 


DIASTROPHIC DWARFISM is an autosomal recessive 
type of short-limb dwarfism associated with charac- 
teristic deformities of the hands, feet, and ears, pro- 
gressive scoliosis, and abnormalities of the joints. Chil- 
dren with this condition have normal intelligence.' 
Although a number of cases have been described post- 
natally, we do not know of any case diagnosed in early 
pregnancy. We now report the prenatal diagnosis of a 
case of diastrophic dwarfism which was made by ultra- 
sonography at 20 weeks' gestation and was confirmed 
by examination of the aborted fetus. 


A 24-year-old Japanese woman, gravida 3, para 2, married 
to a 25-year-old American, came for genetic counseling at 20 
weeks' gestation because of a previous child with diastrophic 
dwarfism. The findings of diastrophic dwarfism in that child 
were typical: severe shortness of stature and micromelia, 
normal head circumference, bilateral deformities of the ear 
cartilages (cauliflower ears), cleft palate, bilateral subluxation 
of the thumbs (which gave the appearance of hitchhiker 
thumbs), and bilateral clubbed feet. Radiologic findings in- 
cluded a normal skull, hypoplasia of the odontoid process and 
of the midcervical spine, severe shortening of the long bones 
with widening of the metaphyses, dislocation of both radial 
heads, and hypoplastic first metacarpals. 

After the parents had been advised that there was a 25% 
risk of having another child with diastrophic dwarfism, they 
decided to proceed with an ultrasound examination in an at- 
tempt at prenatal diagnosis. 


Presented in part at the Twenty-seventh Annual Meeting of 
the Society for Gynecologic Investigation, Denver, Colorado, 
March 19-22, 1980. 
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Fig. 1. Ultrasound scan through upper legs of a normal fetus (4) and the fetus with diastrophic 


dysplasia (B). 





Fig. 2. Full view of the abortus showing the shortness of the 
extremities and the hitchhiker thumbs. 


Che ultrasound examination (Fig. 1) was performed with 
two real-time machines with linear-array transmitters (ADR, 
Tempe, Arizona, and Narco Air Shield, Harboro, Pennsylva- 
nia) and a B-mode static scanner (Picker, Northford, Con- 
necticut), Many scans were obtained of both fetal femurs and 
humeri. Even before measurements were made, it was appar- 
ent on ultrasound that there was rhizomelic and acromelic 
shortening of all limbs. The maximum femur length was 2.2 
cm, compared with a mean of 3.7 + 0.2 (SD) at 16 to 20 weeks’ 
gestation. An attempt was made with real-time scanning to 
demonstrate abducted thumbs, but although such a finding 
was suspected in one scan, this could not be documented by 
photographs. 

After the parents had been informed that the limb length 
was more than four standard deviations below the mean for 
gestation, and that there was strong suspicion of an affected 
fetus, they decided to terminate the pregnancy because they 
could not deal with the psychological impact of another af- 
fected child. Termination of pregnancy was accomplished by 
intra-amniotic instillation of 20% sodium chloride solution. 
Complete expulsion of all products of conception occurred 16 
hours after instillation. 

Examination of the abortus revealed a female fetus with 
disproportionately short extremities and typical hitchhiker 
thumbs bilaterally (Fig. 2). The body weight was 332 grams 
(twenty-fifth percentile for gestational age), the crown-to-heel 
length was 21.5 cm (mean, 26.08 cm for gestational age), and 
the head circumference was 16.5 cm. The shoulder-to-wrist 
length was 4 cm each side, and the hip-to-ankle length was 5 
cm each side. Measurements of the bone length of the ex- 
tremities were as follows: humerus, 2.5 cm; radius, 1.8 cm; 
ulna, 1.2 cm; femur, 2.5 cm; tibia, 2.3 cm; and fibula, 1.7 cm. 
No other macroscopic abnormalities were found except those 
described. 


The prenatal diagnosis of skeletal dysplasias by ultra- 
sonography is a rapidly growing field.? In the past, the 
prenatal diagnosis of such disorders was difficult to 
make because of insufficient experience in ultrasound 
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techniques, and the lack of normal values for limb mea- 
surements in fetuses. Ultrasound diagnosis was en- 
hanced by autopsy-obtained values for bone length of 
the extremities in fetuses between 15 and 20 weeks’ 
gestation. 

Diastrophic dysplasia in this fetus was strongly sus- 
pected because of the shortness of the extremities 
found by ultrasound, and the diagnosis was confirmed 
by postmortem measurements. Both the shoulder-to- 
wrist length (4 cm) and the hip-to-ankle length (5 cm) 
of the fetus were significantly lower statistically (p < 
0.001) than the values of 8.2 + 0.5 and 7.4 + 0.4, re- 
spectively, obtained by Hobbins and Mahoney? from 
external measurements made with a plastic rule on 
abortuses of 16 to 22 weeks' gestation. The femurs 
were also 4.3 standard deviations below the mean for 
gestation when compared with in vivo ultrasound val- 
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ues obtained from normal fetuses? However, 
confirmation of the diagnosis in this case was made by 
the bilateral subluxation of the thumbs found (hitch- 
hiker thumbs), which is so distinctive in cases of dia- 
strophic dwarfism as to be almost pathognomonic of 
the condition.! f 
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Diagnostic Ultrasound Course for Sonologists and Sonographers 


The Departmen: of Diagnostic Ultrasound at the Health Sciences Centre, 
Winnipeg, Manitoba, Canada, will offer a special “Advanced Educational 


Seminar,” January 26-31, 1981. 


For further information please contact: Ms. Maureen Kostesky, Program 
Co-ordinator, Section of Diagnostic Ultrasound, 700 William Ave., Winnipeg, 


Manitoba, Canada R3E 0Z3. 


Postgraduate Workshops in Real-time Obstetrical Ultrasonography 


Postgraduate Workshops in Real-time Obstetrical Ultrasonography will be 
presented by Baylor College of Medicine, Departments of Obstetrics and. 


Gynecology and Radiology, at Jefferson Davis Hospital, 1801 Allen Parkway, 
Houston, Texas 77019. Dates are Thursday and Friday of each week from 
January 8-9 through December 17-18, 1981. 

For information contact: The Office of Continuing Education, Baylor Col- 
lege of Medicine, Texas Medical Center, Houston, Texas 77030. 


Seventh Annual Vail Ob/Gyn Conference 
Beth Israel Hospital of Denver, Colorado, is sponsoring its Seventh Annual 


Vail Ob/Gyn Conference, February 14 


Vail, Colorado. 


to 21, 1981, at The Mark Resort, 


For information write: Beth Israel Conference Program, P. O. Box 11366, 


Denver, Colorado 80211. 
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Recanalization and fistulization of the fallopian 
tubes are thought to be the causes of 
pregnancies following female sterilization 


To the Editors: 

In their recent article, “An epidemiologic study of 
risk factors associated with pregnancy following female 
sterilization,” Chi and associates! found that patients 
sterilized by electrocoagulation had a significantly 
lower pregnancy rate than those sterilized with me- 
chanical devices. However, there was a highly ‘sig- 
nificant statistical increase of ectopic pregnancy when 
electrocoagulation was used. These authors stated that 
because of the life-threatening aspect of ectopic preg- 
nancy, the possibility of burns, and the difficulty in 
achieving reversal of sterilization after electrocoagula- 
tion, mechanical occlusive devices are most desirable. 

With this I must take exception. A recent paper of 
mine,” entitled “High rate of ectopic pregnancy follow- 
ing laparoscopic tubal coagulation failures,” confirms 
the concerns of Chi’s group about the problem with 
ectopic pregnancies after failure of electrocoagulation. 
However, the purpose of my paper was not to con- 
demn the electrocoagulation type of tubal closure but 
` to change the operator's technique from what was orig- 
inally taught. Palmer,? in 1962, described the classic 
technique of laparoscopic tubal electrocoagulation of 
the isthmic portion of the oviducts. Coagulation of the 
inner one third of the tube has generally been done 
and this is where the problem lies with future ectopic 
pregnancies. I am now collecting a series of pathology 
slides from tubal and cornual areas of hysterectomy 
specimens which had previous electrocoagulation ster- 
ilization. If the tubal damage involves the uterine cornu 
or the proximal 10 mm of the isthmic portion of the 
tube, activation of the tubal epithelium occurs with in- 
vasion of this epithelium into the tubal muscularis 
and/or cornual myometrium. These tracts often break 
through the serosa, causing uterine or tubal peritoneal 
fistulas. This is the mechanism by which the sperm ob- 
tain access to the peritoneal cavity, allowing the poten- 
tial for an ectopic pregnancy. l 

In 1930, Sampson‘ originally described the patho- 
logic process of postinjury tubal epithelial activation 
after studying a uterine cornu in which a previous sal- 
pingectomy had been performed. He coined the term 
“endosalpingiosis.” In 1934, Rubovitz and Kobah® 


again described endosalpingiosis that occurred after . 


Madlener procedures if the inner one third of the tube 
was crushed and tied. In 1955, Rotten? found prolif- 
efation of the endosalpinx and fistülas following his 
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cornual resection operation. The exact same pathologic 
picture is being seen in my series when the isthmic 
portion of the oviduct is damaged close to the cornu. 
This activation of the tubal epithelium (endosalpin- 
giosis) is not seen if the oviduct is cauterized at the 
distal isthmic or middle portion. 

Therefore, if the laparoscopists avoid coagulating 
the proximal isthmic portion of the tube, tubal and/or 
uterine peritoneal fistulas caused by endosalpingiosis 
can be avoided, thus reducing the potential risk of ec- 
topic pregnancy. The electrocoagulation type of tubal 
ligation would then be considered the procedure of 


choice over mechanical devices because of its sig- 


nificantly decreased failure rate. 

Chi and colleagues also mentioned the problem of 
unintentional burns with electrocoagulation and the 
difficulty in achieving sterilization reversals. My rebut- 
tal to this is that with the newer low-voltage and bipolar 
systems used by experienced laparoscopists, accidental 
burns can and should be avoided. Sterilization reversals 
after electrocoagulation would not be a problem if the 
midoviduct is cauterized in only one specific segment. 

Arthur M. McCausland, M.D. 
Department of Obstetrics and Gynecology 
University of California -Davis Medical School and Sutter 

Community Hospitals 
53rd and F Streets 
Sacramento, California 95819 
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Reply to Dr. McCausland 
To the Editors: 

Dr. McCausland stated that coagulation of the inner 
third of the tube is responsible for the high rate of 
ectopic pregnancy following laparoscopic tubal coagu- 
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lation. He also asserted that if laparoscopists cauterize 
the distal isthmus, or midportion, of the tube, the po- 
tential for ectopic pregnancies would bé reduced. This 
theory might be correct but needs to be examined with 
empirical data. Unfortunately, the female sterilization 


data of the International Fertility Resear ch Program do. 


not provide detailed information on the site of the tube 
to which the occlusion technique was applied. It should 
be noted that ectopic pregnancy can occur after sterili- 
zation performed by any teclinique.! For the 15 
poststerilization ectopic pregnancies reported to the 
IFRP, eight occurred after laparoscopic electrocoagu- 
lation; three, after a Pomeroy procedure via minilapa- 
rotomy; two, after culdoscopic application of the tan- 
talum clip; one, after laparoscopic applicaton of the 
prototype spring-loaded clip; and one, after applica- 
tion of the tubal ring via minilaparotomy. There is a 
high possibility that iri some of these cases the midpor- 
tion of the tube was involved, particularly in the mini- 
laparotomy cases where the tube is frequently elevated 
to or through the incision, so that the ampulla can be 
occluded. 

Most previous studies presented the proportion of 
poststerilization ectopic pregnancies by tubal occlusion 
technique. While this information is clinically perti- 
nent, it does not convey the true risk of a technique 
leading to an ectopic pregnancy. A technique that is 
more effective in preventing an intráuterine pregnancy 
would automatically, but unfairly, be associated with a 
higher relative risk of ectopic pregnancy, although the 
true risk of having an ectopic pregnancy may be similar 
to that associated with other techniques. In theory, the 
life-table rates correct this bias, but because of the rar- 
ity of poststerilization ectopic pregnancy, it is extremely 
difficult to conduct a multicenter study with long-term 
follow-up and with the assurance that all poststeriliza- 
tion ectopic pregnancies are reported. 

The question is whether electrocoagulation by means 
of low-voltage and bipolar systems is a procedure of 
choice over the mechanical devices. First, the efficacy of 
these systems in preventing poststerilization pregnan- 
cies needs to be evaluated. There is some suspicion that 
since electrocoagulation with the hewer systems is less 
destructive to the tube than that with the unipolar sys- 
tems, the failure rate may bé higher and similar to that 
following the application of the mechanical devices. Dr. 
McCausland assumes that, with these newer systenis, 
the problem of unintentional burn could be avoided if 
an operator is experienced and does not try to divide 
the tubes. However, according to the 1975 AAGL sur- 
vey, some operators using the bipolar systems did di- 
vide the tubes and hemorrhage did occur.? One bowel 
burn was also reported? 

As for the reversibility of the procedure when the 
low-voltage, bipolar systemis are used, again empirical 
data are needed. While these systems are less destruc- 
tive than the unipolar systems, they are still more de- 
. structive than mechanical devices. The 1976 AAGL 
survey reported only 78 patients who requested rever- 
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sal after bipolar coagulation; in nine cases, reversal was 


performed. The success rate was not reported. 
Finally, our data were primarily from female sterili- 
zation procedures performed in developing countries 
where electricity is not always available and is some- 
times unpredictable with voltage fluctuations. In these 
settings, the mechanical devices are more desirable 
than the electrocoagulation technique, whether the sys- 
tem is unipolar or bipolar. 
I-cheng Chi, M.D., Dr.P.H. 
Leonard E. Laufe, M.D. 
International F. ertility Research Program 
Research Triangle Park, North Carolina 27709 


Partial support for this work was provided by the Interna- 
tional Fertility Research Program with funds from the Agency 
for International Development. 
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Abortion-sterilization by abdominal hysterectomy 


To the Editors: . 

. It strikes: me as odd and disturbing, in the face of 
rising criticism regarding unnecessary hysterectomies, 
that Stumpf, Ballard, and Lowensohn, in their article, 
entitled *Abdominal hysterectomy for abortion-steril- 
ization” (AM. J: OBSTET. GYNECOL. 136:714, 1980), 
would propose that we do abortion-sterilization by hys- 
terectothy instead of the tried-and-true, simple, inex- 
pensive, outpatient suction aspiration and laparoscopy. 
The so-called “indications” for this procedure, includ- 
ing such “social problems” as psychiatric disorders and 
previous failed sterilization, are new to me as justifica- 
tions for this major form of surgery. By their own ad- 
mission, at least 70% of the cases involve uterine speci- 
mens with no abnormality. 

The fact that the authors had a low morbidity rate in 
no way justifies this massive, expensive surgical “over- 
kill.” It is hard not to conclude that the authors were 
looking for a way to provide sterilization to Catholic/ 
Spanish patients in a religiously inoffensive way as well 
as to provide surgical experience for their residents. 

The arguments used to justify these procedures are 
among the most specious I have ever heard. Beyond 
the highly doubtful “social problems,” the entire case 
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seems to rest on the so-called “poststerilization: syn- 
drome,” suggesting that women who undergo tubal 
sterilization have an abnormally high incidence of 
dysmenorrhéa and menorrhagia, which are, in some 
vague, undefined way, caused by the operation and 
which frequently require subsequent hysterectomy. 
The confusion surrounding this issue is emphasized by 

_ the wide range of incidences cited by the authors. It 
should be obvious to all that this is a syndrome that 
exists largely in-the eye of the beholder. In my own 
practice, I have performed over 400 sterilizations in the 
past 5 years and no more than four patients have sub- 
sequently required hysterectomy. 

The problem lies, I believe, in three general areas: 
(1) postpill anovulatory dysfunctional bleeding (DUB), 
a generally self-limited problem, rarely requiring hys- 
terectomy; (2) inappropriate selection of candidates for 
sterilization, resulting in psychogenic DUB; (3) tubal 
fulguration frequently resulting in damage to ovarian 
bloed supply and subsequent DUB. Hopefully, the lat- 
ter can be eliminated by switching to nonelectrical, less 
destructive sterilization techniques. 

-In conclusion, I am disappointed that a university 
department of obstetrics and gynecology has sanc- 
tioned a paper based on such intellectual dishonesty. 
Having failed to justify the enormous additional cost of 
these hysterectomies by any scientifically acceptable 
medical criteria, the authors should at least be honest 
enough to argue the true motivating factors behind this 
paper, i.e., whether there is a need to make hysterec- 
tomy for sterilization available electively to those with 
religious objection to tubal ligation and whether 
obstetrics and gynecology residents need more surgical 
experience. I doubt if the public is willing to cough up 
the extra money for either of these causes. 

; David M. Priver, M.D. 
San Diego Women's Medical Clinic, Inc. 
- 1370 Rosecrans Street i 
San Diego, California 92106 


To the Editors: 

The article by Stumpf, Ballard, and Lowensohn was 
so startling as to content and comment that I could not 
let it pass without reply. I note that the authors stated 
that they were not necessarily advocates of the proce- 
dure but simply reporting its safety “when it was se- 
lected as the method of choice.” I begin my reaction to 
this article by asking Dr. Stumpf (and associates) just 
how this became a method of choice if the safety was 
not somehow assured. 

At the time of the study period, the rate of hysterec- 


tomy was almost two per week over a 6+-year period of ` 


time. 1 was not quite sure what was meant by “Spanish 
surname” as a designated group as I have never heard 
any ethnic group described by name. Almost two thirds 
were under the age of 35. In my hospitals with private 
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services with mostly North American surnames, a hys- 
terectomy in a patient less than 35 years old is indeed 
infrequent or even rare and most practitioners use a 
second opinion in order to clarify the indications be- 
cause of the youthfulness. In the few very young pa- 
tients in this study, the indication was clarified by add- 
ing various other stated reasons for the procedure. 
Thus, mental retardation (a diagnosis unclear to the 
experts and no contraindication to childbirth), cerebral 
palsy (again, no contraindication); various cardiac dis- 
eases (where it seems logically that major surgery 
would be avoided at all_but the highest of indications), 
and finally psychosis and alcoholism (as nebulous and 
subjective a diagnosis as can be made and maybe'a con- 
traindication to a surgical procedure) were listed as in- 
dications. The authors even stated that a certain num- 
ber had “psychiatric indications for the operation.” I 
must ask Dr. Stumpf to detail what operation would 
ever be psychiatrically indicated (with the possible ex- 
ception of prefrontal lobotomy up to the nineteenth 
century). 

"ALL" (their caps) were screened and counseled by 
staff members and the article stated that detailed in- 
formed consent was required prior to surgery. What is 
interesting is that at this very time there is an appeal 
being prepared for hearing in a federal court concern- 
ing the Los Angeles County Hospital over this same 
period of time and regarding the issue of informed 
consent. It would help greatly if the authors explained 
just what was meant by their “informed.consent.” Is 
there such a thing between different cultural groups, 
people with different surnames and different ethnic 
backgrounds, aad in the mentally ill or psychotic? As 
Dr. Harold Schulman wrote in an AMERICAN JOURNAL 
article some years ago, what would any woman say to 
accepiing a procedure that is associated with a 20 times 
death rate over another procedure that accomplishes 
the same end? The authors did mention several articles 
that reported favorably on the subject but glaringly 
omitted any that were unfavorable. 

One had to be impressed with the performance : of 
500 such operations with such an excellent morbidity 
rate and an average stay of 5 days. What is a concern is 
that this may not be so unusual, albeit proud. Hysterec- 
tomy for indicated abnormality must always account 
for in the complication rate the problem of whatever 
that abnormality had brought. It is no wonder that in 
otherwise healthy women such good results were ob- 
tained. 

As to the stated advantages, a 13% failure rate for 
tubal ligation is manyfold more than the generally ac- 
cepted one. This has never been a reason for its disuse. 
Finding future needs and indications for further ab- 
dominal surgery have also long been discounted 
whenever elecive procedures are discussed. The ap- 
pendix remains as the only human redundant organ. 

However, the key to my critique is'based not on de- 
batable although for me incontrovertible points but on 
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the whole of the issue. J remain disturbed that we 


would select a group of women and subject them to a 
known risk of a major surgical procedure when we all 
„ accept that the desired results can be obtained by other 
means. 

In addition, I am concerned by this approach to the 
subject and that the authors did not see fitto point out 
the other side of the coin since they were not "ad- 
vocators of the procedure." The uterus is not, like the 
appendix, a redundant organ. The negative sequela(e) 
of such a procedure can bé and often is enormous. I 
refer to my own treatment of the subject in the Gray 
Journau in 1978 (131:599, 1978). 

The authors concluded that ^ . . . the choice . . . 
should be considered . . . carefully . . . "by patient 
and physician. I regret that the information presented 
by Dr. Stumpf, Ballard, and Lowensohn did nothing to 
indicate that such care was taken by them. In the era of 
medical scrutiny that we are livirig in, it would be wise 
for all of us to walk a more secure path. 

Don Sloan, M.D. 
10 East 88th Street 
New York, New York 10028 


Reply to Drs. Priver and Sloan 


To the Editors: 

The authors are aware that hysterectomy abortion is 
a controversial procedure and some physicians may 
feel it is not warranted; even the subject of hysterec- 
tomy for sterilization in nonpregnant individuals has 
many erudite articles for and against elective steriliza- 
tion by hysterectomy. 

I agree that tubal sterilization is quicker and less 
costly and is associated with less morbidity. There is a 
smali failure rate and the mortality rate is similar to 
that of hysterectomy. A certain number of patients re- 
quire further gynecologic surgery in the future. 

Pregnancy modifies this and makes the choice of 
procedure more difficult. It is disturbing that both Drs. 
Sloan and Priver have missed the point. They suggest 
an alternate procedure such as outpatient suction aspi- 
ration and laparoscopy. Seventy-seven percent of our 
patients were greater than 12 weeks’ gestation. It is 
only recently that physicians have begun performing 
dilatation and evacuation. Prior to 1975, when this 
. study was undertaken, only a few physicians were at- 
tempting dilatation and evacuation. Our choices then 
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were intra-amniotic hypertonic saline plus a laparot- 
omy for tubal ligation or a hysterotomy with a tubal 
ligation. l l 

Fortunately, other procedures have become available 
with a reductior. in the number of hysterectomies per- 
formed. From 1968 to 1974, 500 (1.9%) hysterectomies 
out of a.total of 25,681 abortions were performed. 
From 1975 to 1980, 88 (0.04%) hysterectomies out of 
21,889 abortions were performed. Hysterectomy abor- 
tion has less morbidity but the costs are similar to those 
of hysterotomy. Hysterectomy and saline abortion with 
sterilization have similar rates of morbidity but hyster- 
ectomy requires an additional 1 to 2 days of hospital- 
ization. ; 

Dr. Priver stated that we are providing a religiously 
inoffensive form of sterilization to Catholic/Spanish 
patients. Actually a non-Catholic, non-Spanish-Ameri- 
can patient was more likely to have sterilization per- 
formed. At least 75% of our patients are Spanish- 
American and Catholic while 36.8% of the study group 
was Spanish-American. - 

Dr. Sloan stated that hysterectomy in a patient less 
than 35 years old is indeed infrequent or even rare. 


_ Even though only 1.9% of all patients underwent hys- 


terectomy, 18 (not 12) patients had carcinoma in situ, 
82 had fibroids, and 42 had a prior cesarean section, 
myomectomy, or hysterotomy. i 

Dr. Sloan also stated, “ . . . a 13% failure rate for 
tubal ligation is manyfold more than the generally ac- 
cepted one.” Actually our failure rate is less than 1%. 
The 13% refers to the number of patients of the total 
500 who requested sterilization by hysterectomy after 
failure of tubal ligation. This was only a small percent- 
age of the failures. 

Prior to 1975, what was the procedure of choice to 
abort a patient greater than 12 weeks’ gestation with 
severe cardiac disease, severe hypertension, or sickle 
cell- disease? i 

For the patient who is greater than 12 weeks' gesta- 
tion and requests sterilization, abortion hysterectomy is 
the procedure of choice if the patient has gynecologic 
abnormalities, prior uterine surgery, or certain medical 
conditions. 

Charles A. Ballard, M.D. 
Dpeartment of Obstetrics and Gynecology 
Women's Hospital, Room L-946 
1240 North Mission Road 
Los Angeles, California 90033 
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Roster of American obstetrical and gynecological societies* 


(Appears annually in the January I issue) 


The American College of Obstetricians and Gynecol- 
ogists. (1951) President, Hermann Rhu. Secretary, 
William Mixson, 250 Catalonia Ave., Coral Gables, 
Fla. 33134. Meeting, April 26-30, 1981. 


American Gynecological Society. (1876) President, J. 
Robert Willson. Secretary, A. Brian Little, Case 
Western Reserve University, 2065 Adelbert Rd., 
Cleveland, Oh. 44106. 


: American Association of Obstetricians and Gynecol- 
ogists. (1888) President, George W. Mitchell, Jr. Sec- 
retary, Edgar L. Makowski, 4200 E. 9th Ave., Den- 
ver, Colo. 80262. Meetings, May 20-23, 1981, and 
Sept. 9-11, 1981. 


Central Association of Obstetricians and Gynecol- 
ogists. (1929) President, David G. Anderson. Secre- 
tary, George D. Malkasian, Jr., Mayo Clinic, 200 1st 
St., S.W., Rochester, Minn. 55901. Meeting, Oct. 
15-17, J981. 


South Atlantic Association of Obstetricians and Gy- 
necologists. (1938) President, Roy Parker. Secretary, 
F. T. Given, Jr., Ste. 208, 844 Kempsville Rd., Nor- 
folk, Va. 23505. Meeting, Jan. 25-28, 1981. 


Alabama Association of Obstetricians and Gynecolo- 
gists. 


American Association of Pro Life Obstetricians and 
Gynecologists. (1973) President, Matthew Bulfin. 
Secretary, John G. Masterson, 170 Garfield, Elm- 
hurst, Ill. 60126. Meeting, April 26, 1981. 


*Changes, omissions; and corrections must be received by 
the publisher two months in advance (by November 1) for the 
Roster. Please address the Journal Editing Department, The 


C. V. Mosby Company, 11830 Westline Industrial Drive, St. ` 


Louis, Missouri 62141. The number after the Society's name is 
the year of founding. For further information, address the 
respective secretaries. : 
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Society for Gynecologic Investigation. President, Pentti 
K. Siiteri. Secretary, W. Ann Reynolds, 203 Adminis- 
tration Bldg., 190 N. Oval Mall, Ohio State Univer- 
sity, Columbus, Oh. 43210. Meeting, March 18-21, 
1981. (By invitation only) 


Society of Obstetricians and Gynaecologists of 
Canada. (1945) President, J. L. Vigeant. Secretary, 
J. C. G. Whetham, Ste. 406, 25 Leonard Ave., To- 
ronto, Ont., M5T 2R2 Can. Meeting, June 16-20, 
1981. 


American Board of Obstetrics and Gynecology, Inc. 
(1930) President, William J. Dignam. Secretary, James 
A. Merrill, 711 Stanton Young Blvd., Oklahoma 
City, Okla. 73104. Meetings, Feb. 2-5, 1981, and 
Nov. 9-13, 1981. 


Pacific Coast Obstetrical and Gynecological Society. 
(1931) President, Colin C. McCorriston. Secretary, 
David C. Figge, Ob-Gyn (RH-20), Seattle, Wash. 
98195. Meeting, Sept. 27-Oct. 3, 1981. 


American Association of Gynecologic Laparoscop- 
ists. (1972) l 


Atlanta Obstetrical and Gynecological Society. (1953) 
President, Jacob Epstein. Secretary, A. V. Hallum, Jr., 
#320, 35 Collier Rd., Atlanta, Ga. 30309. Meetings, 
March and Sept. 


Bronx Gynecological and Obstetrical Society. (1924) 
President, Peter G. Mancuso. Secretary, Kay Ander- 
son, 1120 Morris Park Ave., Bronx, N.Y. 10461. 
Meetings, third Monday, Jan.-May and Sept.-Nov. 


Brooklyn Gynecological Society, Inc. President, Her- 
bert Harris. Secretary, Thomas J. Manzo, Box 24, 
450 Clarkson Ave., Brooklyn, N.Y. 11203. Meet- , 
ings. Jan.-May and Oct.-Nov. 


Volume 139 
Number 1 


Buffalo Gynecologic and Obstetric Society. (1945). 


President, Russell J. VanCoevering. Secretary, Marvin 
« J. Pleskow, 77 Livingston St., Buffalo, N.Y. 14213. 
Meetings, Jan: 13, Feb. 10, March 10, and April 14, 
1981. ; ; 


Chicago Gynecological Society. President, Philip C. 
Williams. Secretary, Holden K. Farrar, Jr., 2500 
Ridge Ave., Evanston, Ill. 60201. Meetings, Jan. 16, 
Feb. 20, March 20, April 17, May 15, and June 19. 


Cincinnati Obstetrical and Gynecological Society. 
(1876) i 


Connecticut Society of American Board of Obstetri- 
cians and Gynecologists, Inc. (1952) 


East Bay Gynecological Society. (1948) President, R. 
DeValle. Secretary, H. Milton Watchers, Ste. 200, 
2415 High School Ave., Concerd, Calif. 94520. 
Meetings, monthly. 


Florida Obstetric and Gynecologic Society. President, 


Taylor H. Kirby, Jr. Secretary, Francis Lee How- | 


ington, P.O. Box 6339, Ft. Myers, Fla. 33901. Meet- 
ing, Dec. 3-6, 1981. 


Honolulu Obstetrical and Gynecological Society. 


(1947) President, Francis Terada. Secretary, Thomas 
Teruya, #308, 2525 S. King St., Honolulu, Hawaii 
96826. Meetings, designated by President. 


Indiana Obstetrical and Gynecological Society. (1947) 
Chairman, J. Phillip Tyndall. Secretary, Philip N. Es- 
kew, Jr., Ste. D., 313 E. Carmel Drive, Carmel, Ind. 
46032. Meetings, third Wednesday, Jan., April, and 
Sept. 


Jackson Gynecic Society. President, Beverly Smith. Sec- 
retary. Larry R. Lipscomb, 5451 Robinson Rd. Ext., 
Jackson, Miss. 39204. Meetings, fourth Monday of 
each month, except Aug. and Nox. 


Memphis Obstetrical and Gynecological Society Pres- 
ident, R. L. Ballenger. Secretary, Betty Schettler, 6025 
Walnut Grove Rd., Memphis, Tenn. 38119. Meet- 
ings, six yearly. 


Miami Obstetrical and Gynecological Society. (1946) 
President, Grover C. McDaniel. Secretary, Richard H. 
Corson, 8905 SW 87 Ave., Miami, Fla. 33156. Meet- 
ings, Jan. 8, March 12, and May 7, 1981. . 


Milwaukee Gynecological Society. (1951) President, 
Jay Larkey. Secretary, Robert H. Herzog, 850 Elm 
Grove Rd., Elm Grove, Wisc. 53122. Meetings, Feb. 
9, March 9, April 13, Oct. 6, and Nov. 3, 1981. 
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Montana Obstetrical and Gynecological Society. 
(1948) President, John Heine. Secretary, James E. 
Nickel, 1936 9th Ave., Helena, Mont. 59601. Meet- 
ing, March 5-7, 1981. 


Nassau Obstetrical and Gynecological Society, Inc. 
(1944) President, Henry W. Davoli Secretary, S. 
Theodore Horwitz, 179 Community Dr., Great 
Neck, N.Y. 11020. Meetings, third Monday, Oct., 
Dec., Feb., and April. i 


New Jersey Obstetrical and Gynecological Society. 
(1947) President, James P. Thompson. Secretary, 
Robert L. Malatesta, Two Princess Rd., Lawrence- 
ville, N.J. 08648. 


New York Gynecological Society, Inc. President, 
Alfred Tanz. Secretary, Velimir S. Svesko, 153 W. 
llth St., New York, N.Y. 10011. Meetings, Jan. 28, 
March 25, May 27, and Oct. 28, 1981. 


North Dakota Society of Obstetrics and Gynecology. 
(1938) President, William Turkula. Secretary, S. P. 
Christensen, 737 Broadway, Fargo, N.D. 58102. 
Meeting, Sept. 11-12, 1981. 


. The Obstetrical and Gynecological Society of Suffolk 


County. 


Obstetrical Society of Boston. 


The Obstetrical Society of Philadelphia. (1868) Presi- 
dent, Kaighn Smith. Secretary, Francis L. Hutchins, 
Jr., 483 Lankenau Medical Bldg., Philadelphia, Pa. - 
19151. Meetings, Jan. 8, Feb. 12, March 5, April 2, 
and May 14, 1981. 


Oklahoma City Obstetrical and Gynecological Soci- 
ety. (1940) President, Asa Standley Porter. Secretary, 
Morris S. Curry, Ste. 530, 5100 N. Brookline, Okla- 
homa City, Okla. 73119. Meetings, Feb. 9, April 18, 
and May 11, 1981. 


Omaha Obstetrical and Gynecological Society. (1946) 


Peninsula Gynecologic Society. (1954) President, John 
C. Crouse. Secretary, Robert L. Bratman, 105 South — 
Drive, Mountain View, Calif. 94040. Meetings, 
quarterly. - 


Phoenix Obstetrical and Gynecological Society. Presi- 
dent, Franklin D. Loffer. Secretary, James R. Mouer, 
2320 N. 3rd St., Phoenix, Ariz. 85004. Meetings, 
usually third Thursday of month. 


St. Louis Gynecological Society. (1877) President, 
James G. Blythe. Secretary, Frank Ostapowicz, 3edill- 


. 120 Roster * 


vale Dr., St. Louis, Mo. 63105. Meetings, second 
Thursday, Oct., Dec., Feb., and April. 


San Antonio Obstetrical and Gynecological Society. 
(1963) President, Antonio Cavazos. Secretary, W. C. 
Schorlemer, 374 Metropolitan, Professional ` Bldg. 
San Antonio, Tex. 78212. 


San Diego Gynecological Society. (1937) President, 
Thomas G. Moyers. Secretary, Robert Resnik, Dept. 


Ob/Gyn, 225 Dickinson St., San Diego, Calif. 92103. 


Meetings, monthly. 


San Francisco Gynecological Society. (1929) President, 
Donald Minkler. Secretary, Robert N. Smith, 350 
Parnassüs Ave., San Francisco, Calif. 94117. Meet- 
ings, second Tuesday of each month, Oct.-May. 


Shufelt Gynecologic Society of Santa Clara Valley. 
(1947) President, Gerald E. Trobough. Secretary, T. J. 
Wright, 2504 Samaritan Dr., San Jose, Calif. 95124. 


Texas Association of Obstetricians and Gynecolo- 
gists. (1931) President, William H. Nash. Secretary, 


George B. Coale, 8100 Greenbriar, Houston, Tex. 
77054. Meeting, March 5-7, 1981. 


Toledo Society of Obstetricians and Gynecologists. 
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Tri-Counties Obstetrical and Gynecological Society. 
(1959) President, Richard Reisman, 2705 Loma Vista 
Rd., Ventura, Calif. 93003. Secretary, Jeffrey R. 
Richardson. Meetings, third Thursday, winter 
months. - 


Virginia Obstetrical and Gynecological Society. 

(1936) President, John Q. Hatten. Secretary, D. W. 

- Branch, P.O. 8477, Roanoke, Va. 24014. Meeting, 
March 20-21, 1981. 


Washington Gynecological Society. (1933) President, 
James M. Frawley. Secretary, John E. Jeffrey, 10031 
Kendale Rd., Potomac, Md. 20854. Meetings, Jan. 
14, March 11, and May, 1981. 


West Virginia Obstetrical and Gynecological Society. 
(1935) 


Wisconsin Obstetrical and Gynecological Society. 
President, Wm. Fetherston. Secretary, E. Howard 
Theis, 92 E. Division St., Fond du Lac, Wisc. 54935. 
Meeting, June 11-18, 1981. 


Youngstown Society of Obstetricians and Gynecolo- 
gists. President, Travis French. Corresponding Secre- 
tary, Pamela J. Stiver, P.O. Box 2125, Youngstown, 

. Oh. 44504. 


The Central Association of Obstetricians and 
Gynecologists 


The Central Association of Gstenichne and Gyne- 
cologists will meet next at The Camelback Inn in 
Scottsdale, Arizona, on October 15, 16, and 17, 1981. 

For information contact the Secretary: Dr. George D. 
Malkasian, Jr., Mayo Clinic, 200 First St. S. W., Roches- 
ter, Minnesota 55901. 


Donations of excess medical and hospital 
equipment for Latin America and the Caribbean 


The medical and hospital equipment you often re- 
place to upgrade services by present standards is still in 
great demand in poor communities of developing 
countries. The Pan: American Development Founda- 
tion (PADF) is working to collect such equipment in 
the United States for clinical and health extension ser- 
vices in poor communities in Latin America and the 
Caribbean. 

The Health Services Program of PADF has the coop- 
eration of national health ministries, the Organization 
of American States (OAS), the Pan American Health 
Organization (PAHO), the American Hospital Associ- 
ation (AHA), and private nonprofit institutions in Latin 
America and the United States in bolstering health 
services for poor communities of the hemisphere. 

PADF provides a tax receipt for all donations and 
coordinates inspection, shipping, and installation/ 
training procedures. 

The following types of equipment are especially 
needed: operating room equipment and supplies and 
diagnostic, therapeutic, and laboratory equipment. 

All equipment should be in good working condition 
so that your donations may be put to use upon arrival 
at the clinics. - 

Send offers to: Program Director, Health Services 
Program, Pan American Development Foundation, 
1625 Eye St, N.W., Suite 622, Washington, D. C. 
20006. 


Symposium on Recent Advances on 

Pathophysiology of Amniotic Fluid 

The Department of Obstetrics and Gynaecology, 
University of Modena, under the auspices of the Italian 
Society of Obstetrics and Gynaecology announces a 





symposium, "Recent Advances on Pathophysiology of 
Amniotic Fluid,” to be held March 27-28, 1981, at the 


Centro Congressi Hotel Fini, Modena, Italy. 


Hawaii Imaging Conference 


The American College of Medical Imaging an- 
nounces the "Hawaii Imaging Conference," on ul- 
trasound, computed tomography, and nuclear medi- 
cine, to be held April 11-18, 1981, at the Kauai Surf 
Hotel, Island of Kauai, Hawaii. 

For further information write: American College of 
Medical Imagirg, P. O. Box 27188, Los Angeles, 
California 90027. 


Fourth Annual Mid-Winter Symposium in 
Obstetrics and Gynecology 


The Fourth Annual Mid-Winter Symposium in 
Obstetrics and Gynecology will be held February 25-27, 
1981, at the Scottsdale Hilton Hotel, Scottsdale, 
Arizona. It is cosponsored by the Phoenix Obstetrics 
and Gynecology Society and the Department of 
Obstetrics and Gynecology, Maricopa County General 
Hospital. 

For information contact: The Secretary, Phoenix 
OB/GYN Society. 333 E. Virginia, Suite 222, Phoenix, 
Arizona 85004. 


Medical meetings— 1981 

1. Pan-American Conference on Fertility and Steril- 
ity, February 12-20, 1981, Mullet Bay, St. Maarten, 
N.A. 

2. American College of Osteopathic Obstetricians 
and Gynecologists, February 14-21, 1981, Puerto Val- 


. larta, Mexico 


3. The First International Convention on Medico- 
Legal Aspects of Disability, February 15-19, 1981, Tel ` 
Aviv, Israel 

4. Third World Congress of Human Reproduction: 
March 22-26, 1981, Berlin, West Germany 

5. The Fifth World Congress of Sexology, June 
21-26, 1981, Jerusalem, Israel 

6. Second International Congress of Andrology, 
June 28-30, 1981, Tel Aviv, Israel 
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7. Second International Dermatopathology Sym- 
posium, July 12-15, 1981, London, England 

8. The Sixth International Congress of Human Ge- 
netics, September 13-18, 1981, Jerusalem, Israel 


. Forabrochure please write or call: Medical Congress 
- Coordinators, 1212 Avenue of the Americas, New 
York, New York 10036. Telephone: (212) 840-0110. 


Forty-eighth Annual Convention of The American 

College of Osteopathic Obstetricians and 

Gynecologists 

The Forty-eighth Annual Convention of The Ameri- 
can College of Osteopathic Obstetricians and Gynecol- 
ogists, "Practical Primary Care for Women," will be 
held at the Dunes Hotel, Las Vegas, Nevada, February 
9-13, 1981. 

For scientific and travel information, contact the 


officially appointed agent for the United States: Medi- ` 


cal Congress Coordinators, 1212 Avenue of the Ameri- 
cas, New York, New York 10036. 


The Foundation Prize Thesis 


The American Association of Obstetricians and 
Gynecologists Foundation, Incorporated, annually so- 
licits manuscripts in competition for a prize award of 
$1,500.00. An anonymous committee appointed by the 
President of the Foundation will review the papers and 
select the winning paper or recommend no award if 
none meets the Foundation's standards. Competitors 
for this award are subject to the £ollowing: Eligible con- 
testants shall include: (1) interns, residents, or graduate 
students in obstetrics-gynecology; (2) persons with an 
M.D. degree, or a scientific degree approved by the 
Prize Award Committee, who are actively practicing or 
teaching obstetrics-gynecology or engaged in clinical 
investigation or research in these or closely allied fields. 
No Fellow of the American Association of Obstetricians 
and Gynecologists or the American Gynecological So- 
ciety shall be eligible to compete for this award, as 
either author or co-author. The contestant must have 
done the major share of the work and the writing of the 
Prize Paper. Manuscripts must not exceed 5,000 words 
and must be typewritten, double-spaced, and on one 
side of the sheet. Manuscripts must be presented under 
a nom de plume which shall in no way indicate the 
author’s identity. Three copies of all manuscripts and 
illustrations entered in a given year must be in the 
hands of the President of the Foundation by March 31, 
1981. The award will be given a: the May, 1981, An- 
nual Meeting of the American Association, at which 
time the successful contestant must appear in person to 
present the thesis as a part of the regular scientific 
program, in conformity with the rules of the Associa- 
tion. The Foundation will pay the travel and subsis- 
'tence costs for that meeting for the awardee and 
spouse. 
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Inquiries must be addressed to the Secretary for de- | 
tailed information: Abe Mickal, M.D., Secretary, AAOG 
Foundation, Louisiana State University, School of Medi- 
cine, 1542 Tulane Ave., New Orleans, Louisiana 70112. 


Pan-American Conference on Fertility and 

Sterility 

The Pan-American Conference on Fertility and 
Sterility will be held at the Mullet Bay Beach Hotel, St. 
Maarten, Netherlands, Antilles, February 12-20, 1981. 
A Pre-Conference Post Graduate Course will be pre- 
sented February 12, 1981. Í 

For scientific details and information contact: U. S. 
International Foundation for Studies in Reproduction, 
Inc., 112-44 69th Ave., Forest Hills, New York 11375. 

For information on travel and accommodations con- 
tact: Medical Congress Coordinators, 1212 Avenue of 
the Amerie, New York, New York 10036. : 


Alternative Aspects of Prepared Childbirth 
Education 


The Division of Gynecology and Obstetrics of The 
Johns Hopkins Medical Institutions is presenting a 
nursing seminar, entitled "Alternative Aspects of Pre- 
pared Childbirth Education," February 25, 1981, in the 
Turner Auditorium of The Johns Hopkins Medical 
Institutions, Baltimore, Maryland. 

For further information contact: Program Coor- 
dinator, The Johns Hopkins University, Turner 22, 
720 Rutland Ave., Baltimore, Maryland 21205. 


First Symposium on Computers in Perinatal 
Medicine 


“The First Symposium on Computers in Perinatal 
sponsored by the Perinatal Clinical Re- 
search Center at Cleveland Metropolitan General 
Hospital/Case Western Reserve University, will be held 
May 18-20, 1981, in Cleveland, Ohio. The program is 
designed for obstetricians, pediatricians, epidemiolo- 
gists, and biomedical engineers. Abstracts on the fol- 
lowing topics should be submitted by January 15, 1981: 
Computerized Perinatal Information Management, 
including Data Acquisition—Patient Charts/Forms 
Design, Use of Patient Information— Risk Assessment, 
Database Management of Perinatal Information and. 
Computers in Perinata] Research, including Electronic 
Fetal Monitoring, Statistical Data Analysis, Neonatal 
Intensive Care Systems, and other related topics. Pa- 
pers accepted with manuscripts submitted in their en- 
tirety will be published in the Proceedings of the Sym- 


` posium. 


For author and registration information, contact: 
Lawrence Chik, Ph.D., Co-Director, Biomedical En- 
gineering, Perinatal Clinical Research Center, Cleve- 
land Metropolitan General Hospital, 3395 Scranton 
Road, Cleveland, Ohio 44109. 
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Premenstrual tension 


Interval treatment of recurrent. throbbing 
headache 


Contraindications: Peripheral vascular 
disease, coronary heart disease, hyperten- 
sion, impaired hepatic or renal function, 
sepsis, third trimester of pregnancy and 
glaucoma. Hypersensitivity to any of the 
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1. She wants convenience. 
2. She wants nonhormonal contraception. 
3. She smokes. 

4. She is over 35. 


7 


(intrauterine copper contraceptives) 


Answer their 
contraceptive priorities... 


1. For the contemporary woman who wants free- 
dom from rigid schedules, the copper IUD is a logi- 
cal choice because of its inherent convenience. 


2. For the new mother who wants to space her 
family...the copper IUD has no effect on lactation. 
Its efficacy rate is almost as high as that of the Pill. 


y 


— 
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Therefore, the postpartum period may be an espe- 
cially opportune time to insert a Cu-7 or Tatum-T, 
providing involution has occurred. 


3. For the woman —of any age — who smokes, the 
copper IUD produces no problems in association 
with smoking. : 

4. For the woman who has passed the Pill years, 
but who still wants highly effective and reversible, 
contraception, the copper IUDs are a logical 
choice. . 








Intrauterine contraception is not appropriate for all women See . 
complete prescribing information prior to use ZA 
Please see next page for a brief summary of product informatien 





'Cu7/ Tatum T 
(intrauterine copper contraceptives) 


——À The Cu-7 has coiled around the vertical limb 89 mg. of copper wire providing 
approximately 200 mm: of exposed copper surface area. The Tatum-T has coiled around the 
" — limb 120 mg. of copper wire providing approximately 210 mm? of exposed copper 
Surface area 


Contraindications: Not to be inserted when any of the following conditions exist: pregnancy 
or suspicion of pregnancy; abnormalities of the uterus resulting in distortion of the uterine 
cavity; acute pelvicinflammatory disease or history of repeated pelvic inflammatory disease; 
postpartum endometritis or infected abortion in the past three months: known or suspected 
uterine or cervical disease such as hyperplasia or carcinoma including unresolved. abnormal 
“Pap” smear; vaginal bleeding of unknown etiology: untreated acute cervicitis until infection 
is controlled; diagnosed Wilson's disease; known or suspected allergy to copper. previous 
ectopic pregnancy. — anemia: and valvular heart disease. leukemia. or use of 
chronic corticosteroid therapy. 


Warni 
1. m - (a) Long-term eff The long-term effects on the offspring of the presence of 
copper in the uterus when pregnancy occurs are unknown 

(b) i ion. Reports have indicated an increased incidence of septic abortion 
associated in some instances with septicemia, septic shock and death in patients becoming 
pregnant with an IUD in place. Most of these reports have been associated with the mid- 
trimester of pregnancy In some cases. the initial symptoms have been insidious and not 
easily recognized. If pregnancy should occur with a Cu-7 or Tatum-Tinsitu, the IUD should be 
removed if the thread is visible or. if removal proves to be or would be difficult. interruption of 
the pregnancy should be considered and offered to the patient as an option, bearing in mind 
that the risks associated with an elective abortion increase with gestational age. 

(c) regnancy If the patient chooses to continue the pregnancy and the 
Cu-7 or Tatum-T remains in situ. she must be warned of increased risk of spontaneous 
abortion and increased risk of sepsis. including death. The patient must be closely observed 
and advised to report immediately all abnormal symptoms, such as flu-like syndrome, fever, 
abdominal cramping and pain. bleeding. or vaginal discharge. because generalized 
symptoms of septicemia may be insidious 


2. tcu pregnancy: (a) Pregnancy which occurs with an IUD in situ is more likely to be 
ectopic than pregnancy pole i without an IUD. Therefore. patients who become pregnant 


while using a Cu-7 or Tatum-T should be carefully evaluated for the possibility of ectopic 


pregnancy. 
19 Special attention should be directed to patients with delayed menses. slight 
metrorrhagia and/or unilateral pelvic pain, and to those nts who wish to interrupt a 
pregnancy occurring in the presence of a Cu-7 or Tatum-T, to determine whether ectopic 

y pregnancy has occurred 


3. eet ec An increased risk of pelvic inflammatory disease associated with the use of 
IU S been reported. While unconfirmed, this risk appears to be greatest for young 
women who are nulliparous and/or who have multiple sexual partners. Salpingitis can result 
in tubal damage and occlusion, thereby threatening future fertility. Therefore. it is 
recommended that patients be taught to look for symptoms of pelvic inflammatory disease 
The decision to use an IUD ina particular case must be made by the physician and patient with 
consideration of a possible deleterious effect on future fertility 

Pelvic infection may occur with a Cu-7 or Tatum-T in situ and at times result in the 
development of tubo-ovarian abscesses or general peritonitis. The symptoms of pelvic 
infection include: new development of menstrual disorders (prolonged or heavy bleeding), 
abnormal vaginal discharge, abdominal or pelvic pain, dyspareunia, fever. The symptoms 
are — significant if A occur following the first few cycles after insertion. 
Appropriate aerobic and anaerobic bacteriologic studies should be done and antibiotic 
t initiated promptly. If the infection does not show marked clinical improvement within 
241048 hours, the Cu-7 or Tatum-T should be removed and continuing treatment reassessed 
on the basis of results of culture and sensitivity tests. 


—— Partial penetration or lod ingot the Cu-7 or Tatum-T in the endometrium or 
jum can result in difficult removal. This may occur more frequently in smaller uteri. 
See removal instructions. 


5. Perforation: Partial or total pertoration of the uterine wall or cervix may occur, usually 
during insertions into patients sooner than two months after abortion or delivery, or in uterine 
Cavities too small. The possibility of perforation must be kept in mind during insertion and at 
the time of any subsequent examination. If perforation occurs, laparotomy or laparoscopy 
Should be performed as soon as medically feasible and the Cu-7 or Tatum-T removed. 
Abdominal adhesions, intestinal penetration. intestinal obstruction, and local inflammatory 
reaction with abscess formation and erosion of adjacent viscera may result if the Cu-7 or 
Tatum-T is left in the peritoneal cavity. 

6. Medical panem : The use of medical diathermy (short-wave and microwave) in a patient 
witha conan IUD may cause heat injury to surrounding tissue. Therefore, medical 
— " to the abdominal and sacral areas should not be used on patients using a Cu-7 or 

um-T. 


i : Additional amounts of copper available to the body from the Cu-7 or 
Tatum-T may precipitate ran a pig in women with undiagnosed Wilson's disease. The 
Wilson’ disease is 


< incidence of 1 in 200,000. 
Precautions 
? Prior to insertion the physician, nurse. or other trained health 








2. Patient eve nd clinical considerations. (a) A complete medical history should be 
ed to determine ons that might influence the selection of an IUD. A physical 
examination should include a pelvic examination, "Pap" smear, gonorrhea culture and, if 


* indicated, appropriate tests for other forms of venereal disease. The physician should 


pem ape eer] is not prognani. 
(b) The uterus should be carefully sounded prior to insertion to determine the degree of 
+ patency of the endocervical canal and internal os, and the direction and depth of the uterine 
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cavity. Exercise care to avoid perforation with the sound. DO NOT USE THE INSI 
INSTRUMENT AS A SOUND. In occasional cases, severe cervical stenosis 
encountered. Do not use excessive force to overcome this resistance 
(c) The uterus usually sounds to a depth of 6 to 8 cm. Insertion into a uterine cavity 
measuring less than 6 5 cm. by sounding may increase the incidence of pain, bleeding. 
partial or complete expulsion. perforation. and possibly pregnancy os 
(d) To reduce the possibility of insertion in the presence of existing undetermii 
pregnancy, the optimal time for insertion is the latter part of the menstrual flow or one ort 
days thereafter The Cu-7 or Tatum-T should not be inserted post partum or post abortion until 
involution of the uterus is complete. The incidence of perforation and expulsion tegreater if 
involution is not complete. : — 
itis, however, necessary to place the Cu-7 or Tatum-Tas high as possible within the uterine 
cavity to help avoid partial or complete expulsion that could result in pregnancy. 248 
Physicians are cauticned that it is imperative for them to — familiar with 
the instructions for use before attempting placement of the Cu-7 or Tatum- A 
(e) IUDs should be used with caution in those patients who have anemia or a history 1 
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menorrhagia or hypermenorrhea. Patients experiencing menorrhagia and/or agia 
following IUD insertion may be at risk for the development of hypochromic microcytic 
anemia. Also, IUDs should be used with caution in patients receiving anticoagulants or 
having a coagulopathy. ; - = 
(f) Syncope. bradycardia or other neurovascular episodes may occur during insertion o 
removal of IUDs, especially in patients with a previous disposition to these conditions. — 
(g) Patients with valvular or congenital heart disease are more prone to develop subaci 
bacterial endocarditis than patients who do not have such disease. Use of an IUD in these 
patients may represent a potentiel source of septic emboli. 3 
(h) Use of an IUD in patients with acute cervicitis should be postponed until prope 
treatment has cleared up the infection 
(i) Since the Cu-7 or Tatum-T may be partially or completely expelled, patients should 
reexamined and evaluated shortly after the first postinsertion menses, but definit 
three months after insertion. Thereatter annual examination with appropriate m 
ME evaluation should be carried out. The Cu-7 or Tatum-T should be replaced every 
three years n 
(j) The patient should be told that some bleeding or cramping may occur during the 
weeks after insertion, but if these symptoms continue or are severe she should reportt 
her physician. She should be instructed on how to check after each menstrual period to 
certain that the thread still protrudes from the cervix and cautioned that there is 
contraceptive protection if the Cu-7 or Tatum-T has been expelled She should also 
cautioned not to dislodge the Cu-7 or Tatum-T by pulling on the thread. If a partial exp à 
occurs, removal is indicated and a new Cu-7 or Tatum-T may be inserted. The patient should — 
: iroto return within three years for removal of the Cu-7 or Tatum-Tand for replacement if. 
esired. 
(k) A copper-induced urticarial allergic skin reaction may develop in women us ga 
copper-containing IUD. If symptoms of such anallergic response occur, the patient should 
instructed to tell the consulting physician that a copper-containing device is being used. 
(I) The Cu-7 or Tatum-T should be removed for the following medical reasons: meno! 
and/or metrorrhagia producing significant anemia: uncontrolled pelvic infection; intrac! 
pain often aggravated by intercourse. dyspareunia: pregnancy, if the thread is 
MTM or cervical malignancy; uterine or cervical perforation. or any indication of p 
expulsion. 
(m) If the retrieval thread cannot be seen it may have retracted into the uterus or have b 
broken off. or the Cu-7 or Tatum-T may have been expelled. Localization usually can be ma 
by feeling with a probe; if not, x-ray or sonography can be used. When the physician electsto — 
recover RINT or Tatum-T with the thread not visible. the removal instructions should 
consider , 
(n) If any patient with a Cu-7 or Tatum-T suddenly develops overt clinical hepatitis or 
abnormal liver function tests. appropriate diagnostic procedures should be initiated. al 


Adverse Reactions: Perforations of uterus and cervix have occurred. Perforation into 
abdomen has been followed by abdominal adhesions, intestinal penetration. int 
obstruction, local inflammatory reaction with abscess formation and erosion of 
viscera. Pregnancy has occurred with the Cu-7 or Tatum-T in situ and when either has bee 
partially or completely expelled. 
The incidence of spontaneous abortion. when conception occurs with intrauterine devices — 
insitu, appears to be increased over that in unprotected women. Insertion cramping, u: 1 
of no more than a few seconds’ duration, may occur. however, some women may experience 
residual cramping for several hours or even days. Intermenstrual spotting or bleeding or — 
prolonged or increased menstrual flow may occur. ^ 
Pelvic infection — — with tubal damage or occlusion has been reported. —— 
This may result in future infertility. Complete or partial expulsion of the Cu-7 or Tatum-T may / 
sometimes occur. particularly in those patients with uteri measuring less than 6.5 cm. by 
sounding. Urticarial allergic skin reaction may occur. The following complaints have also 
been reported with IUDs although their relation to the Cu-7 or Tatum-T has not been - 
established: amenorrhea or delayed menses, backaches, cervical erosion, cystic masses in - 
the pelvis, vaginitis, leg pain or soreness, weight loss or gain, nervousness, dyspareunia, - 
cystitis, endometritis, septic abortion, septicemia, leukorrhea. ectopic pri , difficult — 
removal, uterine embedment, anemia, pain, neurovascular episodes including bradycardia — 
and syncope secondary to insertion, dysmenorrhea, and fragmentation of the IUD. * 


Clinical Efficacy: In clinical trials, use effectiveness was determined as follows for parous. 
and nulliparous women, as tabulated by the life table method. (Rates are expressed as 
cumulative events per 100 women through 12. 24. and 36 months of use.) 
Cu-7 experience encompasses 387,131 woman-months of use. including 12 months for 
11,517 women, 24 months for 7,895, and 36 months for 3.661. p 
Tatum-T experience encompasses 236.060 woman-months of use in the United States — 
nM. including 12 months for 8,232 women, 24 months for 4.247. and 36 months 
or 1, 
Cumulative pregnancy rates were: 4 
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Please see complete product labeling for addition, 
removal instructions. 


Proven highly effective forthe 
treatment of serious infections” 


Mefoxin ~, 
(CefoxitinSodium|MSD 


VIALS, containing 1 gram and 2 grams cefoxitin equivalent 


to susceptible strains of indicated 
. bacteria at indicated sites. 


Copyright © 1980 by Merck & Co. inc. All rights reserved 





Now Indicated 


for prophylaxis 
to reduce the incidence 


of certain postoperative 
infections complicating 


e GI surgery’ Ħ Vaginal hysterectomy’ e Cesarean section: 


Providing a broad spectrum—including Bacteroides fragilis 


In controlled clinical trials, MEFOXIN" (Cefoxitin Sodium, MSD) 
reduced the incidence of certain postoperative infections 


with use limited to a 24-hour period following the operative procedure. 


E. 


Prophylactic administration should usually be 


_ stopped within 24 hours since continuing adminis- 


- tration of any antibiotic increases the possibility 


= of adverse reactions. 
- — sPerioperatively: Two grams administered intra- 


venously or intramuscularly just prior to surgery 
(approximately + to 1 hour before the initial 


incision); then 2 grams every 6 hours for no more 


than 24 hours. 


+Cesarean-section patients: The first dose of 2 
rams is administered intravenously as soon as 
the umbilical cord is clamped. The second and 
third doses should be given as 2 grams intra- 
venously or intramuscularly 4 hours and 8 hours 
after the first dose. Subsequent doses may be 
given every 6 hours for no more than 24 hours. 


For complete details on dosage and administra- 
tion, see full prescribing information. 


If there are signs of infection, specimens for 


of the causative organisms so that appropriate 
therapy may be instituted. 


MEFOXIN (Cefoxitin Sodium, MSD) is contra- 
indicated in patients who have shown hypeérsensi- 
tivity to cefoxitin and the cephalosporin group of 
antibiotics. Before therapy with M FOXIN is 
instituted, careful inquiry should be made to deter- 
mine whether the patient has had previous hyper- 
sensitivity reactions to cefoxitin, cephalosporins, 
penicillins, or other drugs. This product should be 
given with caution to penicillin-sensitive patierits. 
Antibiotics should be administered with caution to 
any patient who has demonstrated some form of 
allergy, particularly to drugs. If an allergic reaction 
to MEFOXIN occurs, discontinue the drug. Serious 
hypersensitivity reactions may require epineph- 
rine and other emergency measures. Use of the 
drug in women of childbearing potential requires 
that the anticipated benefit be weighed MSD 
against the possible risks. MERCK 
For a brief su of prescribing information, SHARP; 





Mefoxin 


YM 
(Cefoxitin Sodium|MSD) 


Indications and Usage: Treatment- Serious infections caused by 
susceptible strains of the designated microorganisms in the following 
diseases: 

LOWER RESPIRATORY TRACT INFECTIONS, including pneumania 
and lung abscess, caused by Streptococcus pneumoniae (formerly 
Diplococcus pneumoniae), other streptococci (excluding entero«occi, 
e.g., Strep. faecalis), Staphylococcus aureus (penicillinase and nen 
penicillinase producing), Escherichia coli, Klebsiella species, 
Hemophilus influenzae, and Bacteroides species. 

GENITOURINARY INFECTIONS. Urinary tract infections caused by 

E. coli, Klebsiella species, Proteus mirabilis, indole-positive Proteus 
(i.e., P morganii, P rettgeri, and P vulgaris), and Providencia species. 
Uncomplicated gonorrhea due to Neisseria gonorrhoeae 
INTRA-ABDOMINAL INFECTIONS, including peritonitis and intra- 
abdominal abscess, caused by £. coli, Klebsiella species, Bacteroides 
species including the B. fragilis group,+ and Clostridium species. 
GYNECOLOGICAL INFECTIONS, including endometritis, pelvic cellu- 
litis, and pelvic inflammatory disease, caused by £. coli, N. gonor- 
rhoeae, Bacteroides species including the B. fragilis group.* 
Clostridium species, Peptococcus species, Peptostreptococcus species, 
and group B streptococci 

SEPTICEMIA caused by Strep. pneumoniae (formerly D. pneu- 
moniae), Staph. aureus Varela and non-penicillinase 
producing), E. coli, Klebsiella species, and Bacteroides species 
including the B. fragilis group.t 

BONE AND JOINT INFECTIONS caused by Staph. aureus (penicil- 
linase and non-penicillinase producing) 

SKIN AND SKIN STRUCTURE INFECTIONS caused by Staph. aureus 
(penicillinase and non-penicillinase producing), Staph. epidermidis, 
streptococci (excluding enterococci, e.g., Strep. faecalis), E. coli, 

P mirabilis, Klebsiella species, Bacteroides species including the. 
fragilis group,* Clostridium species, Peptococcus species, and Pepto- 
streptococcus species 

Although appropriate culture and susceptibility studies should be 
performed, therapy may be started while awaiting these results. Cefox- 
itin is not active in vitro against most strains of Pseudomonas aerugi- 
nosa and enterococci (e.g., Strep. faecalis) and many strains of 
Enterobacter cloacae. Methicillin-resistant staphylococci are almost 
uniformly resistant to cefoxitin. 

Prevention—Prophylactic use perioperatively (preoperatively, 
intraoperatively, and postoperatively) in surgical procedures (e.q. vagi- 
nal hysterectomy, gastrointestinal surgery) classified as contaminated 
or potentially contaminated or in patients in whom infection at the 
operative site would present a serious risk, e.g., prosthetic arthroplasty; 
intraoperatively (after umbilical cord is clamped) and postoperatively in 
cesarean section. 

MEFOXIN usually should be given V2 to 1 hour before the operation, 
which is sufficient time to achieve effective levels in the wound during 
the procedure. Prophylactic administration shou!d usually be stapped 
within 24 hours since continuing administration of any antibiotic 
increases the possibility of adverse reactions but, in the majorityof 
surgical procedures, does not reduce the incidence of subsequent 
infection. However, in patients undergoing prosthetic arthroplas:y, it is 
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duration of use. The overall excess death rate annually from circulatory deseases for oral contraceptive users was esti- 
mated to be 20 per 100,000 (ages 15-34—5/ 00000. ages 35-44—33, 100,000; ages 45-49— 140: 100.000). the risa being 
Concentrated in older women, in those with a long duration of use, and m cigarette smokers. it was not possible however. 
10 examine the interrelationships of age, smoking, and duration ot use, nor to compare the effects of continuous versus 
intermittent use. Although the study showed a 10-fold increase «n death due to circulatory diseases in users fcr five or 
more years, all of these deaths occurred in women 35 or older. Until larger numbers of women under 35 with continuous 
use for five or more years are available, it is not possible to assess the magnitude of the relative nsk for this younger age 
group. Another study published a! the same time confirms a previously reported increase of mortality in pal! users trom 
Cardiovascular disease. The available data from a variety of sources have been analyzed to estimate the nsh 3f death 
associated with various methods of contraception. The estimates of risk of death for each method include the combined 
risk of the contraceptive method (e.g, thromboembolic and thrombotic disease in the case of oral contraceptives velus the 
risk attributable to pregnancy or abortion in the event of method failure. This latter risk varies with the effectiveness of the 
Contraceptive method. The findings of this analysis are shown in Figure 1 below. The study concluded that the mortality 
associated with all methods of birth control is kow and below that associated with childbirth. with the exception of oral 
Contraceptives in women over 40 who smoke. (The rates given for pill only “Smokers for each age group are for scmiers as 
a class For "heavy" smokers [more than 15 cigarettes a day], the rates given would be about double tor “light” smokers 
[less than 15 cigarettes a day), about 50 percent.) The mortality associated with ora! contraceptive use in nocmokers 
over 40 is higher than with any other method of contraception in that age group. The lowest mortality is associsred with 
the condom or diaphragm backed up by early abortion. The risk of thromboembolic and thrombotic disease asociated 
with oral contraceptives increases with age after approximately age 30 and, for myocardial infarction, i5 further mcreased 
by hypertension, hypercholesterolemia, obesity, diabetes. or history o! preeciamptic toxesma and especially by garette 
smoking. The risk of myocardial infarction in oral contraceptive users «s substantially increased n women age-40 and 
Over, especially those with other risk factors. Based on the data currently available. the following chart grvesza gross 
estimate of the risk of death from circulatory disorders associated with the use of oral contraceptives 


___ SMOKING HABITS ANO OTHER PREDISPOSING CONOITIONS ISK ASSOCIATED WITH USE OF ORALCONTMACET WES — 
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Heavy smokers t B A  A-Use associated with very Migh risk, 
Light smokers. D t B —B-Use associated with highvnak 
Nonsmokers (no predisposing conditions) D CD C  C-Useassocated with moderate risk 
Nonsmokers (other predisposing conditions} C CB BA D-Use associated with low risk 


The physician and the patient should be alert to the earhest manifestations of thromboembolic and thromtotic dis- 
orders (e.g. thrombophiebitis. pulmonary embolism, cerebrovascular insufficiency, coronary occlusion, retinal throm- 
bosis, and mesenteric thrombosis). Should any of these occur or be suspected. the drug should be discontinued 
immediately. A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in oral 
Contraceptive users. If feasible, oral contraceptives should be discontinued at least four weeks before surgery f a type 
associated with an increased risk of thromboembolism or prolonged immobilization. 2 OCULAR LESIONS There have 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of oral 
contraceptives Discontinue oral contraceptive medication if there is unexplained, sudden or gradual. partial or com- 
plete loss of vision, onset of proptosis or diplopia, papilledema, or retinal vascular lesions and institute appropriate 
diagnostic and therapeutic measures. 3 . Long-term continuous administration of either naturai or syn- 
thetic estrogen in certain animal species increases the frequency ot carcinoma of the breast, cervix, vagina. end liver 
Certain synthetic progestogens, none currently contained in oral contraceptives, have been noted to incamase thè 
incidence o! mammary nodules, benign and malignant, in dogs. In humans, three case control studies have regorted an 
increased risk of endometrial carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal 
women. One publication reported on the first 21 cases submitted by physicians to a registry of cases of adenocarci- 
noma of the endometrium in women under 40 on oral contraceptives. Of the cases found in women without preersposing 
tisk factors for adenocarcinoma of the endometrium (e.g. irregular bleeding at the time oral contraceptives were first 
given, polycystic ovaries), nearly all occurred in women who had used a sequential oral contraceptive These products 
are no longer marketed. No evidence has been reported suggesting an increased risk of endometrial cancer i users of 
conventional @¥mbination or progestogen-only oral contraceptives. Several studies have found no increases ^ breast 
cancer in women taking oral contraceptives or estrogens. One study, however, while also noting no overall creased 
risk of breast cancer in women treated with oral contraceptives, found an excess risk in the subgroups of ora! contra- 
Ceptive users with documented benign breast disease. A reduced occurrence at benign breast tumors in usess of oral 
contraceptives has been well-documented. in summary, there is at present no confirmed evidence from human studies 
of an increased risk of cancer associated with oral contraceptives. Close clinical surveillance o! all women taxing oral 
contraceptives is, nevertheless, essential. In all cases of undiagnosed persistent or recurrent abnormal vagimal bieed- 
ing. appropriate diagnostic measures should be taken to rule out malignancy. Women with a strong family history ol 
breast cancer or who have breast nodules, hbrocystic disease or abnormal mammograms should be monitored with 
particular care if they elect to use oral contraceptives instead of other methods of Contraception. "Trademark 








— — = 
15-19 20-24 2529 3034 

No method 55 52 71 M0 . 193 H9 
Abortion only 23 25 25 52 98 56 
Pill only-nonsmokers 13 14 14 22 45 31 
Pill only-smokers. 15 16 16 108 134 589 
UDs 11 12 12 14 16 14 
Traditional contraception only 11 14 19 37 47 40 
Traditional contraception and abortion 03 04 04 08 14 08 


4. HEPATIC TUMORS. Benign hepatic adenomas have been found to be associated with the use o! oral contraceptives. One 
study showed that oral contraceptive formulations with high hormonal potency were associated with a higher risk than 
lower potency formulations and use of oral contraceptives with high hormonal potency and age over 30 years may further 
increase the woman's risk of hepatocellular adenoma. Although benign. hepatic adenomas may rupture and may cause 
Geath through intra-abdominal hemorrhage. This has been reported in short-term as well as long-term users of oral 
contraceptives. Two studies relate r:sk with duration of use of the contraceptive, the risk being much greater after four or 
more years of oral contraceptive use. While hepatic adenoma is a rare lesion, it should be considered in women presenting 
abdominal pain and tenderness, abdominal mass or shock. A few cases of hepatocellular carcinoma have been reported in 
women taking oral contraceptives. The relationship of these drugs to this type of malignancy is not known at this time. 5 
USE IN OR IMMEDIATELY PRECEDING PREGNANCY, BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE OGF- 
SPRING. The use of female sex hormones—both estrogenic and progestational agents—during early pregnancy may 
senously damage the offspring. It nas been shown that females exposed in utero to diethylstilbestroi. a nonsteroidal 
estrogen, have an increased risk of developing in later lite a form of vaginal or cervical cancer that is ordinarily extremely 
rare. This risk has been estimated to be on the order of 1 to 4 in 1000 exposures. Although there is no evidence at the 
present time that oral contraceptives further enhance the risk of developing this type of malignancy, such patients should 
be monitored with particular care if they elect to use oral contraceptives instead of other methods of contraception 
Furthermore, a high percentage of such exposed women (from 30 to 90%) have been found to have epithelial changes of 
the vagina and cervix. Although these changes are histologically benign, it i$ not known whether this condition is a 
precursor of vaginal malignancy. Male children so exposed may develop abnormalities of the urogenital tract. Although 
similar data are not available with the use of other estrogens, it cannot be presumed that they would not induce similar 
changes. An increased risk of congenital anomalies, including heart detects and limb defects. has been reported with me 
use of sex hormones. including oral contraceptives, in pregnancy One case control study has estimated a 4 7-fold increase 
3n nsk of limb-reduction detects in mtants exposed in utero to sex hormones (oral contraceptives, hormonal withdrawal 
tests for pregnancy or attemptec treatment for threatened abortion). Some of these exposures were very short and 
involved only a few days of treatment. The data suggest that the risk of limb-reduction defects in exposed fetuses is 
somewhat less than one in 1,000 live births. In the past, female sex hormones have been used during pregnancy in an 
attempt to treat threatened or habitual abortion. There is considerable evidence that estrogens are ineffective for these 
indications, and there ts no evidence from well-controlled studies that progestogens are effective tor these uses, There «s 
some evidence that triploidy and possibly other types of polyploidy are increased among abortuses from women who 
become pregnant soon after ceasing oral contraceptives Embryos with these anomalies are virtually always aborted 
spontaneously. Whether there is an overall increase in spontaneous abortion of pregnancies conceived soon after stopping 
Oral Contraceptives is unknown. I! 5 recommended that for any patient who has missed two consecutive periods. preg- 
nancy should be ruled out before the contraceptive regimen. If the patient has not adhered to the prescribed 
schedule. the possibility of pregnancy should be considered at the time of the first missed period (or after 45 days from the 
last menstrual period if the progestegen-only oral contraceptives are used), and further use of oral contraceptives should 
be withheld until pregnancy has been ruled out. If pregnancy is confirmed, the patient should be apprised of the potential 
fiSkS to the fetus and the advisability of continuation of the pregnancy should be discussed in the light of these risks It is 
aiso recommended that women who discontinue oral contraceptives with the intent of becoming pregnant use an alternate 
form of contraception for a period of time before attempting to conceive. Many Clinicians recommend three months 
although no precise information is available on which to base this recommendation. The administration of progestogen- 
only or progestogen-estrogen combinations to induce withdrawal bleeding should not be used as a test of pregnancy. 6 
GALLBLADDER DISEASE Studies report an increased risk of surgically confirmed gallbladder disease in users of oral 
Contraceptives and estrogens. In one study, an increased risk appeared after two years of use and doubled after four or 
five years of use. In one of the other studies, an increased risk was apparent between six and twelve months of use. 7 

TE AND LIPID METABOLIC EFFECTS. A decrease in glucose tolerance has been observed in a significant 
percentage of patients on oral comtraceptives. For this reason, prediabetic and diabetic patients should be carefully 
observed while receiving oral contraceptives. An increase in triglycerides and total has been observed in 
patients receiving oral contraceptives The clinical significance of this finding remains to be defined. 8. ELEVATED BLOOD 
PRESSURE. An increase in blood pressure has been reported in patients receiving oral contraceptives. in some women 
hypertension may occur within a few months of beginning oral contraceptive use. in the first year of use, the prevalence of 
women with hypertension is low in users and may be no higher than that of a comparable group of nonusers. The 


contraceptives and evaluation of the cause. Y). BLEEDING IRREGULARITIES. Breakthrough bleeding, spotting. and amen- 
orrhea are frequent reasons for patients discontinuing ora! contraceptives. In breakthrough bleeding. as in all cases of 
irregular bleeding from the vagina. nontunctional causes should be bome in mind. in undiagnosed persistent or recurrent 
abnormal bieeding from the vagina. adequate diagnostic measures are indicated to rule out pregnancy or malignancy If 
pathology has been excluded. time or a change to another formulation may solve the problem Changing to an oral 
contraceptive with a higher estrogen content, while potentially useful in minimizing menstrual irregularity, be done 
only if necessary since this may increase the risk of thromboembolic disease. Women with à past history of 


i 


orrhea or secondary amenorrhea oF young women without regular cycles may have a tendency to remain anovulatory or 
to become amenorrheic after discontinuation of oral contraceptives. Women with these preexisting problems should be 
advised of this possibility and encouraged to use other contraceptive methods. Postuse anovulation, possibly prolonged. 
may also occur in women without previous irregutarities. 11 ECTOPIC PREGNANCY. Ectopic as well as intrauterine preg- 
nancy may occur in contraceptive tailures. 12. BREAST FEEDING Oral contraceptives given in the postpartum period may 


interfere with lactation. There may be a decrease in the quantity and quality of the breast milk. Furthermore, a 
fraction of the hormonal agents in oral contraceptives has been identified in the milk of mothers receiving these drugs. 
eflects, it any, on the breast-fed child have not been determined. If feasible, tne use of oral contraceptives should be 
deferred until the infant has been weaned. PRECAUTIONS: General: 1 A complete medical and family history should be taken 
pnor to the initiation of oral contraceptives. The pretreatment and periodic physical examinations should include special 
teterence to blood pressure, breasts, abdomen and pelvic organs, including Papanicolaou smear and relevant laboratory 
tests As a general rule. oral contraceptives should not be prescribed for longer than one year without another physical 
examination being performed. 2 Under the influence of estrogen-progestogen preparations, preexisting uterine leiomyo- 
mata may increase in size. 3 Patients with a history of psychic depression should be carefully observed and the drug 
discontinued (f depression recurs 10 à serious degree. Patients becoming significantly depressed while taking oral con- 
traceptives should stop the medication and use an alternate method of contraception in an attempt to determine whether 
the symptom is drug-related. 4. Oral contraceptives may cause some degree of fluid retention. They should be prescribed 
with caution, and only with careful monitoring, in patients with conditions which might be by fluid retention. 
Such as convulsive disorders, migraine syndrome. asthma, or cardiac or renal insufficiency. 5. Patients with a past history 
of jaundice during pregnancy have an increased risk of recurrence of jaundice while receiving oral contraceptive therapy If 


EH 


T4 by radioimmunoassay, Free T3 resin uptake is decreased. reflecting the elevated TBG, free T4 concentration is unal- 
tered. d esta ami ordern Reduced response to metyrapone test. INFORMATION FOR THE PATIENT: (See 
Patient Package insert}. INTERACTIONS: Reduced efficacy and increased incidence of breakthrough bleeding Nave been 
associated with concomitant use of rifampin A similar association has been with barbiturates, phenylbutazone. 
phenytom sodium, ampicillin, and tetracycline CARCINOGENESIS. PREGNANCY. MOTHERS. See CONTRAINDICATIONS 
and WARNINGS. ADVERSE REACTIONS: An increased risk of the fol 


rhage. Hypertensi 

dence of an association between the following conditions and the use of oral contraceptives, although additional contir- 
matory Studies are needed: Mesenteric thrombosis. Neuro-ocular lesions, eg. retinal thrombosis and optic neuritis. The 
following adverse reactions have been reported in patients receiving oral Contraceptives and are believed to be drug- 
related Nausea, usually the most common adverse reaction. Vomiting. occurs in approximately 10% or less of patients 
during the first cycle Other reactions, as a general rule, are seen much less trequently or only occasionally Gastrointes- 
tinal symptoms (such as abdominal cramps and Breakthrough bleeding Spotting. Change in menstrual flow 
Dysmenorrhea. Amenorrhea during and after treatment. infertility after discontinuance of treatment. Edema 
Chioasma or melasma which may persist. Breast changes tenderness, enlargement, and secretion. Change in weight 
(increase or decrease) Change in cervical erosion and cervical secretion Possible diminution in lactation when given 
immediately postpartum. Cholestatic jaundice Migraine. Increase in size of uterine leiomyomata Rash (allergic). Mental 
depression. Reduced tolerance to carbohydrates Vaginal candidiasis. Change in cornea! curvature (steepening). Intoler- 
ance to contact lenses. The following adverse reactions have been reported in users of oral contraceptives. arf) the 

— ond Mean rena Less enn hae: n 
Changes in appetite. Cystitis-like syndrome. Headache Hirsutism, 
muttiforme. Erythema nodosum. Hemorrhagic eruption Vaginitis. Porphyria. Impaired renal function. ACUTE OVERDOSE: 
Serious ill effects have not been reported following acute ingestion of large doses of oral contraceptives by young chidren 
Overdosage may Cause nausea, and withdrawal bleeding may occur in females. 
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Trichomonas 





Tip target iat for — vaginitis 
BETADINE 





. Microbicides Vaginitis Regimen 


m Broad-spectrum microbicical action kills all three pathogens usually 
responsible for infectious veginitis—monilia, Trichomonas and 
Haemophilus vaginalis. 

m Microbicidal action is maintained in the presence of blood, serum and 
vaginal secretions. 

m Virtually nonirritating to skin and vaginal mucosa—nonstaining to 

- skin and natural fabrics. 





Easy-to-follow regimen 
IN THE OFFICE 


BETADINE” Solution 


AT HOME 
BETADINE” Vaginal Gel 


(povidone-iodine) 
BETADINE” Douche 


m In the office, swab the cervix and 
vulvovaginal area with BETADINE 
Solution. 


m Prescribe BETADINE Vaginal Gel 
(povidone-iodine), one applicatorful 
of which is to be inserted each 
night. 


m Followed the next morning by 
BETADINE Douche in 
therapeutic concentration— 
2 tablespoonfuls to a quart of 
lukewarm water. 


wm After two weeks 
—Patient returns for an office visit. 
— |n more resistant cases, the 
regimen may be continued through 
1 or 2 cycles, if necessary. 


'BETADINE" Vaginal Gel 


(povidone-iodine) 


Brief Summary 

For use in the treatment of Trichomonas 
vaginalis vaginitis, monilial vaginitis and 
nonspecific vaginitis 

Based on a review of this drug by the 
National Academy of Sciences— National 
Research Council and/or other informa- 
tion, FDA has classified the' indications as 
follows: possibly effective for use in the 
management of trichomonas vaginalis 
vaginitis, monilial vaginitis and non- 
specific vaginitis. Final classification of 
the less-than-effective indications requires 
further investigation 
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Faculty Positions 


OBSTETRICS AND 
GYNECOLOGY 


Duke University . 
Medical Center 


The Division of Maternal-Fetal Medicine in the 
Department of Obstetrics and Gynecology is re- 
cruiting additional faculty members. Persons 
should be certified in Maternal-Fetal Medicine 
or be board eligible. The program includes 24 
residents and an approved Maternal-Fetal fel- 
lowship in an active academically oriented medi- 
cal center. Please direct inquiries and C.V. to: 


Stanley A. Gall, M.D. 

Professor of Obstetrics and Gynecology 

Director, Division of Maternal-Fetal 
Medicine 

Duke University Medical Center 

Durham, N.C. 27710 


Equal Opportunity/Affirmative Action Employer 





MATERNAL-FETAL FELLOW 


An approved Fellowship is available to 
qualified candidates in the Depart- 
ment of Obstetrics and Gynecology at 
Duke University Medical Center. Em- 
phasis is placed on clinical responsi- 
bilities in High Risk Obstetrics with re- 
quired courses to fulfill Board require- 
ments. Basic and clinical research pro- 
grams are stressed. Applicants should 
apply to: 
Stanley A. Gall, M.D. 
Co-Director 
Division of Perinatal Medicine 
Department of 
Obstetrics and Gynecology 
Duke University Medical School 
Durham, N.C. 27710 


Equal Opportunity/Affirmative Action Employer 
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ORAL PTIVE (0.C:) AGENTS 


INDICATIONS O.C s are indicated for the prevention of pregnancy. DOSE- 
RELATED RISK OF THROMBOEMBOLISM FROM O.C.s. Studies have shown a 
gw association between the dose of estrogens in O.C.s and the risk of 
Ihromboembolism. For this reason, it is prudent and in keeping with good 
principles of therapeutics to minimize exposure to esti The O.C. prod- 
uct prescribed for any given patient should be that product which contains the 
least amount of estrogen that is compatible with an acceptable pregn: rate 
and nt acceptance. It is recommended that new acceptors of 0.C s 

be started on preparations containing 0.05 mg or less of estrogen 
CONTRAINDICATIONS 1. Known or suspected pregnancy (see Warning No 
5). 2. Thrombophiebitis or thromboembolic disorders. 3. A past history of 
deep vein thrombophlebitis or thromboembolic disorders. 4. Undiagnosed 
abnormal genital bleeding. 5. O.C. s should not be used by women who or 
have had any obthe following conditions: a. Cerebral vascular or coronary ar- 
tery disease. b. Known or suspected carcinoma of the breast. c. Known or 


Suspected est dependent neoplasia d. Benign or malignant liver tumor 
which de during the use of oral contraceptives or other estrogen con- 
taining products. 


WARNINGS: Cigarett kin, 
diovascular side etlects from 0. 


increases the risk o! 


serious car- 
use. This risk increa: d 


with heavy smoking (15 or more cigarettes day) and is quite 
marked in women over 35 years of age. Women who = 0.C.s should 
be strongly advised not to smoke. 


The use of 0.C s is associated with increased risk of several serious condi- 
tions including thromboembolism, stroke, myocardial infarction, liver 
tumor, gall bladder disease, visual disturbances, fetal abnormalities, and 
hyi sion, Practitioners prescribing O.C.s should be familiar with the 
following information relating to these risks 


1, Thromboembolic Disorders and Other Vascular Problems: An increased 
risk of thromboembolic and thrombotic disease associated with the use of 
0.C.s is well established. One British study demonstrated an increased rela- 
tive risk for fatal venous thromboembolism; two British and three American 
Studies demonstrated an increased relative risk for non-fatal venous throm- 
boembolism. These studies estimate that users of O.C.s are 4 to 11 times 
more likely than nonusers to develop these diseases without evident cause. 
CEREBROVASCULAR DISORDERS. Two American studies demonstrated an 
increased relative risk for stroke, which had not deen shown in prior British 
Studies. In a collaborative American study of cerebrovascular disorders in 
women with and without predisposing causes, it was estimated that the rela- 
live risk of hemorrhagic stroke was 2.0 times greater in users than nonusers 
and the relative risk of thrombotic stroke was 4 to 9.5 times greater in users 
than in nonusers. A British long-term, follow-up study reported in 1976 a 
highly significant association O.C. use and stroke. Another British 
long-term, follow-up study had suggested such an association in 1974, but 
the number of cases was too small to estimate the risk. MYOCARDIAL IN- 
FARCTION. An increased relative risk of myocardial infarction associated with 
the use of 0.C.s has been reported, confirming a previously suspected asso- 
ciation. One study conducted in the United Kingdom found, as ex; , that 
the greater the number of underlying risk factors for coronary artery disease 
cigarette smoking, hypertension. rcholesterolemia, obesity. diabetes. 
of preeclamptic toxemia) the higher the risk of developing myocardial 
infarction, regardless of whether the patient was an O.C. user or not. 0.C.s, 
however, were found to be an additional risk factor. In terms of relative risk, it 
has been estimated that O.C. users who do not smoke (smoking is consid- 
ered a major predisposing condition to myocardial infarction) are about twice 
as likely to have a fatal myocardial infarction as nonusers who do not smoke 
O.C. users who are also smokers have about a 5-fold increased risk of fatal 
infarction compared to users who do not smoke, and about a 10- to 12-fold 
increased risk compared to nonusers who do not smoke. Furthermore, the 
number of cigarettes smoked is also an important factor. In determining the 
importance of these relative risks, however, the baseline rates for various age 
ps must be given serious consideration. (The estimates are based on 
itish vital statistics which show acute myocardial infarction death rates 2- to 
3-times less than in the U.S. for women in these os Hie ; consequently, 
actual U.S. death rates could be higher ) The importance of other predispos- 
ing conditions mentioned above in determining relative and absolute risks 
has not been quantified, other synergistic actions may exist. RISK OF DOSE 
In an analysis of data derived from several national adverse reaction reporting 
Systems, British investigators concluded that the risk of thromboembolism 
including coronary thrombosis is SN related to the dose of estrogen used 
in O.C.s. Preparations containing 0.1 mg or more of estrogen were as- 
Sociated with a higher risk of thromboembolism than those containing 0.05- 
0.08 mg of estrogen. Their analysis did suggest, however. that the quantity 
0f estrogen may not be the sole factor involved. This finding has been sup- 
ported by a study in the United States. Careful epidemiological studies to de- 
termine the degree of thromboembolic risk associated with progestogen-only 
0.C.s have not been performed. Cases of thromboembolic disease have been 
reported in women "i these products, and they should not be presumed to 
be free of excess risk. ESTIMATE OF EXCESS MORTALITY FROM CIRCULAT- 
ORY DISEASE. A large British prospective study estimated the mortality rate 
per 100.000 women pe DW from diseases of the circulatory system for 
users and nonusers of 0.C.s according to age, smoking habits, and duration 
0f use. The overall excess death rate annually from circulatory diseases for 
O.C. users was estimated to be 20 per 100,000 ( 15-34 —5/100.000; 
ages 35-44 —33/100.000, ages 45-49 — 140/100.000). The risk is concen- 
trated in older women, in those with a long duration of use, and in cigarette 
smokers, and may persist after discontinuation of O.C. use. It was not possi- 
ble, however, to examine the interrelationships of age. smoking, and dura- 
tion of use, not to compare the effects of continuous vs. intermittent use 
Although the study showed a 10-fold increase in death due to circulatory dis- 
eases in users for 5 or more years. all of these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous use for 5 
or more are available, it is not possible to assess the magnitude of the 
relative risk for this younger age group. The available data from a variety of 
Sources have been analyzed to estimate the risk of death associated with vari- 
ous methods of contraception. The estimates of risk of death for each method 
include the combined risk of the cont tive method (e.g. thromboem- 
bolic and thrombotic disease in the case of O.C s) plus the risk attributable to 
pregnancy or abortion in the event of method failure. This latter risk varies 
with the effectiveness of the contraceptive method. The findings of this 
analysis are shown in Table 1 below. The study concluded that the mortality 
associated with all methods of birth control is low and below that of 
childbirth, with the exception of Q.C s in women over 40 who smoke. (The 
rates given for pill only/smokers for each age group are for smokers as a 
Class. For "heavy" smokers Ten than 15 cigarettes a day). the rates given 
would be about double; for "light" smokers (less than 15 cigarettes a day), 
about 50 percent.) The lowest mortality is associated with the condom or dia- 
phragm backed up by early abortion. The study also concluded that 0.C 
users who smoke, especially those over the age of 30, have a greater mortal- 
My risk than O.C. users who do not smoke 
TABLE 1. The annual number of deaths associated with control of fertility and 
no control per 100.000 nonsterile women by regimen of control and age of 








women are 
15-19 20-24 25-29 30-34 35-39 40-44 
No method 56 61 74 139 208 226 
Abortion only 12 16 1B 17 19 12 
Pill only —nonsmokers 13 14 14 22. 45 Tj 
Pill only —smokers 15 16 16 3108 134 589 
IUDs only 09 10 12 14 20 19 
Traditions P 
Contraception only 11 16 20 36 50 42 
Traditional contra- 
ception and abortion 02 02 03 03 03 02 





The risk of thromboembolic and thrombotic disease associated with 0.C.s 
increases with age after approximately age 30 and. for myocardial infarction, 
is further increased by hypertension, —— ol ity, diabetes, or 
history of preeciampic toxemia and especially by cigarette smoking. Based on 


the data currently available, the following table gives a gross estimale of the 
risk of death from circulatory disorders associated with the use of 0 C.s 


TABLE 2. Smoking habits and other predisposing conditions — risk as- 
Sociated with use of O C.s 
Da i JI Oe 
Heavy smokers C B A 
Light smokers D C B 
Nonsmokers 

(No predisposing conditions) D CD c 
Nonsmokers 

(other predisposing conditions) C C8 BA 


A—Use associated with very high risk. C— Use associated with moderate risk 
B—Use essociated with high risk. D — Use associated with low risk 


The physician and the patient should be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e.g. thrombophlebitis, pulmo- 
nary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesenter thrombosis). Should * of these occur or be 
Suspected, the drug should be discontinued immediately. A four- to six-fold 
increased risk o! post-surgery thromboembolic complications has been re- 
ported in O.C. users. if feasible, O.C.s should be discontinued at least 4 
weeks before surgery of a type associated with an increased risk of throm- 
boembolism or prolonged immobilization. Data also Y p that the pres- 
ence of varicose veins substantially increases the risk of superficial venous 
thrombosis of the leg. the risk depending on the severity of the varicosi- 
ties. Ocular Lesions: There have been reports of neuro-ocular le- 
sions such as optic neuritis or retinal thrombosis associated with the use of 
0.C.s. Discontinue O.C. medication if there is unexplained, sudden or 
gradual, partial or complete loss of vision, onset of proptosis or diplopia; 
papilledema; or retinal vascular lesions; and institute appropriate diagnostic 
and therapeutic measures. Carcinoma: Long-term continuous administration 
0f either natural or synthetic estrogen in certain animal species increases the 
frequency of certain adenomas, benign or malignant, such as those of the 
breast, cervix, vagina. uterus, ovary, pituitary and liver. Certain synthetic 
progestogens, none currently contained in O.C.s, have been noted to in- 
Crease the incidence of mammary nodules, benign and malignant, in dogs 
Several retrospective case-control studies have reported an increased relative 
risk (3.110 13.9 times) associating endometrial carcinoma with the prolonged 
use of estrogens in postmenopausal women who took estrogen replacement 
medication to relieve menapausal symptoms. One publication reported on the 
first 30 cases submitted by physicians to a registry of cases of adenocar- 
cinoma of the endometrium in women under 40 on 0.C.s. Of the adenocar- 
cinomas found in women without predisposing risk factors for adenocar- 
cinoma of the endometrium (e.g.. —— bleeding at the time O.C. s were 
first given, poe tic-ovaries) nearly all occurred in women who had used a 
sequential 0.C products are no longer marketed. No statistical associ- 
ation has been reported suggesting an increased risk of endometrial cancer in 
users of conventional combination or progestogen-only O.C.s. although indi- 
vidual cases have been reported. Several studies have shown no increased 
risk of breast cancer to women taking O.C.s or estrogens. In one study, how- 
ever, while no overall increased risk of breast cancer was noted in women 
treated with 0.C.s. a — risk was suggested for the subgroups of 0.C 
users with documented benign breast disease and for long-term (2-4 years) 
users. One other study indicated an increasing risk of breast cancer in women 
taking menopausal estrogens. which increased with duration of follow-up. A 
reduced occurrence of benign breast tumors in users of O.C.s has been well 
documented. In a prospective study of women with cervical dysplasia. there 
was an increase in severity ard of conversion to cancer in situ in Q.C. users 
compared with nonusers This became statistically significant after 3 to 4 
years of use. Nonreversal of lasia within the first 6 months of pill use was 
Suggested to be predictive of progression after prolonged exposure. There 
have been other reports of microglandular hyperplasia of the cervix in users 
of 0.C.s. In summary. there is at present no confirmed evidence from human 
Studies of an increased risk of cancer associated with O.C.s. Close clinical 
Surveillance of all women taking 0.C.s is, nevertheless, essential. In all cases 
of undiagnosed persistent or recurrent abnormal vaginal bleeding, appropri- 
ate diagnostic measures should be taken to rule out malignan men with 
a strong family history of breast cancer or who have breast nodules, fibrocys- 
lic disease or abnormal mammograms should be monitored with particular 
Care if they elect to use 0.C.s instead of other methods of contraception. 4 
Liver Tumors: Sudden severe abdominal pain or shock may be due to rupture 
and hemorr! of a liver tumor. There have been reports associating benign 
or malignant liver tumors with O.C. use. This has been reported in short- 
term as well as long-term users of O.C s. One study reported that use of 06 s 
with high hormonal potency and age over 30 years may further increase a woman s 
risk of hepatocellular adenoma. Two studies relate risk with duration of use, the 
risk being much greater after 4 or more years of use. Although it is an un- 
common lesion, it should be considered in women presenting with an "acute 
abdomen". The tumor may cause serious or fatal hemorrhage. Patients with 
liver tumors have demonstrated variable clinical features which may make 
preo ive diagnosis difficult. Some cases presented because of right upper 
Quadrant masses, while most had signs and — of acute in- 
traperitoneal hemorrhage. Routine radiological and ratory studies may 
not be helpful. Liver scans may clearly show a focal defect. Hepatic arteriog- 
faphy may be a useful procedure in diagnosing primary liver neoplasm 
Use in or Immediately Preceding Pregnancy, Birth Defects in Offspring, and 
Malignancy in Female Offspring: The use of female sex hormones — both es- 
tragenic and progestational agents — during early pregnancy may seriously 
damage the offspring It has been shown that females exposed in utero to 
diethyistilbestro!, a nonsteroidal estrogen. have an increased risk of develop- 
ing in later life a form o! vaginal or cervical cancer that is ordinarily extreme! 
rare. This risk has been estimated to be of the order of 1 in 1,000 exposures 
of less. Although there is no evidence at the present time that O.C s further 
enhance the ris eu oni this type of malignancy, such patients should 
ba monitored with particular care if they elect to use O.C.s instead of other 
methods of contraception. Furthermore, a high percentage of women ex- 
—— to — (trom 30 to 90%) have been found to have epithe- 
changes of the vagina end cervix. Although these changes are histologi- 
Cally benign. it is not n whether this condition is a precursor of vaginal 
nancy. Male children so exposed may develop abnormalities of the uro- 
genital tract. Although similar data are not available with the use of other es- 
Hs son it cannot be presumed that they would not induce similar changes 
An increased risk of congenital anomalies, including heart detects and limb 
Gefects, has been repcrted following use of sex hormones, including 0.C.s, 
in MU In one case-control study it was estimated that there was a 
4,7-fold increased relative tisk of limb-reduction defects in infants exposed in 
vtero to sex hormones (0.C.s, hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion). Some of these exposures were 
very short and involved only a few days of treatment. The data suggest that 
the risk of limb-reduction cefects in exposed fetuses is somewhat less than 1 
in 1,000 live births. In a large prospective study, cardiovascular defects in 
children born to women who received female hormones, including 0.C.s, 
during ea [rine occurred at a rate of 18.2 per 1,000 births, compared 
to 7.8 per 1,000 for children not so exposed in utero. These results are statis- 
tically significant in the past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. There s 
considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from well controlled studies that progestogens are effec- 
live for these uses. There is some evidence that triploidy and possibly other 
types of polyploidy are increased among abortuses from women who become 
pregnant soon after ceasing O.C.s. Embryos with these anomalies are virtu- 
ally always aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon alter Stopping 0.Csis 
unknown. If the patient has not adhered to the prescribed schedule, the pos- 
sibility of pregnancy should be considered at the time of the first missed 
po (or after 45 days from the last menstrual period if progestogen-only 
C.s are used) and further use of 0.C.s should be withheld until pregnancy 
has been ruled out. It is recommended that for any patient who has missed 
two consecutive periods, pregnancy should be ruled out before continuing 
the contraceptive regimen. If pregnancy is confirmed, the patient should De 
apprised of the potential risks to the fetus and the advisability of continuation 
of the pregnancy should be discussed in the light of these risks. It is also 
recommended that women who discontinue O.C.s with the intent of becom- 
ing pregnant use an alternate form of contraception for a period of time 
before attempting to conceive. Many clinicians recommend 3 months, al- 
though no precise information is available on which to base this recom- 
mendation. The administration of progestogen-only or progestogen-estragen 
combinations to induce withdrawal bleeding should not be as a test of 


pregnancy, 6. Ua Bladder Disease: Sludies 

r disease in users of O.C s or estr . In one study, an increased 
risk appeared after 2 years of use and do after 4 or S years of use. In 
another study an increased risk —— between 6 and 12 months of 
use. 7. Carbohydrate and Lipid Mel Effects: A decrease in glucose tol- 
erance has been observed in a significant percentage of patients on O.C s 
For this reason, prediabetic and diabetic patients should be carefully ob- 
served while receiving O.C.s. An increase in triglycerides and total phos- 
pholipids has baen observed in patients receiving 0.C.s. The clinical signifi- 
cance of this finding is unknown. 8. Elevated Blood Pressure. An increase m 
blood pressure has been reported with O.C. use. In some women, hyperten- 
Sion may occur within a few months of beginning O C. use. In the first year of 
use, the prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. The prevalence in 
users increases, however. with longer exposure, and in the fifth year of use is 
two and a half to three times the reported prevalence in the first year, Age is 
also strongly correlated with the development of hypertension in O.C. users 
Women with a history of elevated blood pressure (hypertension), preexisting 
renal disease. a history of toxemia or elevated d pressure P preg- 
nancy, a familial tendency to hypertension or its consequences, or a hisfftry 
0f excessive weight m Or fluid retention during the menstrual cycle may be 

p 


more likely to elevation of blood pressure when given O.C.s and. 
tnerefore, should be monitored closely. Even though elevated blood pressure 
may remain within the "normal" range, the clinical implications of elevations 


should not be ignored and close surveillance is indicated. particularly for 
women with other risk factors for cardiovascular disease or stroke High 
blood pressure may or may not persist after discontinuation of the O C. 9 
Headache: The onset or exacerbation of migraine or development of headache 
of a new pattern which is recurrent, persistent, or severe. — discon- 
tinuation of O C.s and evaluation of the cause. 10. Bleeding irregularities: 
Breakthrough bleeding. spotting. and missed menses are frequent reasons 
for patients discontinuing O.C.s. In breakthrough bleeding, as in all cases of 
irregular bleeding from the vagina, nonfunctional causes should be borne in 
mind. In undiagnosed persistent or recurrent abnormal bleeding trom the 
vagina, adequate diagnostic measures are indicated to rule out pregnancy or 
malignancy. If pathology has been excluded. time or a to another 
formulation may solve the problem. Changing to an O.C. with a higher estro- 
gen content, while potentially useful in minimizing menstrual irregularity, 
Should be done only if necessary since this may increase the risk of throm- 
boembolic disease. Women with a past history of oligomenorrhea or sacon- 
dary amenorrhea or young women without regular cycles may have a tend- 
ency to remain anovulatory or to become amenorrheic after discontinuation 
of 0.C.s. Women with these preexisting problems should be advised of this 
possibility and encouraged to use other contraceptive methods. Post-use 
anovulation, possibly — also occur in women without previous 
irregularities. A higher incidence of galactorrhea and of pituitary tumors 
(e.g.. adenomas) been associated with amenorrhea in former users 
compared with nonusers. One study reported a 16-told increased prevalence 
0f pituitary prolactin-secreting tumors among patients with postpill 
amenorrhea when galactorrhea was present. 11. /nfertility: There is evidence 
of impairment of fertility in women discontinuing 0.C.s in comparison with 
those discontinuing other methods of contraception. The impairment appears 
to be —— of the duration of use of the preparations. While the im- 
pairment diminishes with time, there is still an appreciable difference in the 
results in nulliparous women for the O.C. and non-0.C, groups 30 months 
atter discontinuation of birth control. For parous women the difference is no 
longer apparent 30 months after cessation of contraception. 12. Ectopic 
Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contracep- 
tive failures. However, in progestogen-only O.C. failures, the ratio of ectopic 
to intrauterine pregnancies is higher than in women who are not receiving 
0.C.s. since the erg are more effective in preventing intrauterine than ec- 
topic pregnancies. 13. Breast Feeding: 0.C.s given in the postpartum period 
May interfere with lactation. There may be a decrease in the quantity and 
quality of the Dreast milk. Furthermore. a small fraction of the hormonal 
agents in 0,C.s has been identified in the milk of mothers receiving these 
drugs. The effects, if any, on the breast fed child have not been determined. It 
feasible, the use of 0.C.s should be deferred until the infant has been 
weaned. PRECAUTIONS GENERAL 1. A complete medical and family history 
should be taken prior to the initiation of 0.C.s. The pretreatment and periodic 
pues examinations should include special reference to blood pressure. 

feasts, abdomen and pelvic organs, including Papanicolaou smear and rele- 
vant laboratory tests. As a general rule, O.C s should not be prescribed for 
longer than * year without another physical examination being performed. 2 
Under the influence of estrogen-progestogen preparations, preexisting 
uterine leiomyomata m increase in size. 3. Patients with a history of 
psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients becoming significantly de- 
pressed while taking O.C.s should stop the medication and use an alternate 
method of contraception in an attempt to determine whether the prom is 
drug related. 4. 0.C.s may cause some degree of fluid retention. They should 
be prescribed with caution, and only with careful monitoring, in patients with 
conditions which might be aggravated by fluid retention. such as convulsive 
disorders, migraine syndrome. asthma or cardiac, hepatic or renal insufh- 
ciency, 5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence of jaundice while receiving O.C. therapy. If jaun- 
dice develops in any patient receiving such drugs. the medication should be 
discontinued. 6. Steroid hormones m poorly metabolized in patients 
with impaired liver function and should be administered with caution in such 
patients. 7. O C. users may have disturbances in normal — 
metabolism which may result in a relative pyridoxine deficiency. The clinical 
significance of this is unknown. 8. Serum folate levels may be depressed by 
0.C. erro n the pregnant woman is predisposed to the development 
of folate deficiency and the incidence of folate deficiency increases with in- 
creasing gestation, it is possible that if a woman becomes pregnant shortly 
after stopping O.C.s. she ped have a yeee chance of developing folate de- 
ficiency and complications attributed to this deficiency. 9. The pathologist 
should be advised of O.C. therapy when relevant specimens are submitted 
10. Certain endocrine and liver function tests and blood components may be 
affected by estrogen-containing O.C.s. For example: a. Increased sulfo- 
bromophthalein retention. b. Increased prothrombin and factors VII. VIII, IX. 
and X; decreased antithrombin 3, increased — — platelet 
aggregability c. Increased thyroid binding globulin (TBG) leading to in- 
creased circulating total thyroid hormone. as measured by ——— 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake 
is decreased. reflecting the elevated TBG. tree T4 concentration is unaltered 
à. Decreased pregnanedio! excretion. e. Reduced response to metyrapone 
test. DRUG INTERACTIONS 0.C.s may be rendered less effective by virtue of 
Grug interaction with rifampin, isoniazid, ampicillin, tetracycline, neomycin, pen- 
icillin V, Chloramphenicol, sulfonamides. nitrofurantoin, barbiturates, ex 
toin, primidone, analgesics, tranquilizers, and antimigraine preparations O.C.'s 
may alter the effectiveness of other types of drugs. such as oral anticoagu- 
lants, anticonvulsants, tricyclic antidepressants, — — 
e.g., quanethidine), vitamins and hypoglycemic agents INOGENE SIS 

e Warnings. PREGNANCY ——— category X. See Contraindications 
and Warnings. NURSING MOTHERS See Warnings. ADVERSE REACTIONS An 
increased risk of the yet Serious adverse reactions has been associated 
with the use of O C. s (see Warnings): thrombophlebitis. thrombosis. pulmo- 
nary embolism, coronary thrombosis, cerebral thrombosis, mesenteric 
thrombosis. liver tumors. cerebral hemorrhage. hypertension. gall bladder 
disease, congenital anomalies, neuro-ocular lesions, e.g., retinal thrombosis and 
Optic neuritis. The following adverse reactions have reported in Patients 
receiving O.C.s and are believed to be drug related: bleeding irreguiar- 
ities (breakthrough bleeding, spotting, missed menses during treatment. 
amenorrhea after treatment), gastrointestinal symptoms (nausea. vomiting. 
bloating, abdominal cramps), dysmenorrhea, infertility after discontinuance 
Of treatment. edema, chioasma or melasma which may persist after drug is dis- 
continued breast changes (tenderness, enlargement, and secretion), intel- 
erance to contact lenses, change in corneal curvature (steepening) change in 
weight (increase or decrease), in cervical erosion and cervical secretion. 
—— diminution in lactation when given immediately postpartume cho- e 
estatic jaundice, migraine, increase in size of uterine leiomyomata. 
tash (allergic), mental depression, reduced tolerance to carbohydrates. vag- 
inal candidiasis. prolactin-secreting pituitary tumors. The follwing adverse , 
reactions have been reported in users of 0.C.s, and the association has beer 
neither confirmed nor refuted: premenstrual-like syndrome, cataracts, changes 
in libido, chorea, changes in appetite, cystitis-like syndrome, headache, ner- 
vousness dizziness, hirsutism, 0f hair, erythema multiforme, erythema , 
nodosum, — eruption, — ia, impaired renal function 
INFORMATION FOR THE PATIENT (See Patient Package Insert) 
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The Department of Obstetrics and Gynecology 
of the New York Hospital — Cornell University 
Medical Center is expanding its program and is 
actively seeking fulltime faculty members for 
the following positions: 













1) Maternal-fetal medicine 

2) Reproductive endocrinology and infertility 
3) Gynecologic oncology 

4) General gynecology and obstetrics 
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certification or qualification in their subspe- 
cialty. Academic rank and salary dependent 
upon qualifications. 







Interested candidates please send curriculum 
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William J. Ledger M.D. 
Professor and Chairman 
Department of Obstetrics and Gynecology 
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Cornell University Medical Center 
525 East 68th Street 
New York, New York 10021 


NYH-CUMC is an Affirmative Action Equal Opportunity Employer 

































Multi-Specialty Group Practice 
Northeast 


The Capital Area Community Health Plan, a qe 
Qualified Health Maintenance Or ganization, i is seek- 
ing two Board Eligible or certified Obstetri- 
cians/Gynecologists. The individual who accepts 
this position will join a medical staff which includes 
the subspecialties of Dentistry, Family Care, Internal 
Medicine, Pediatrics, Psychiatry, Otolaryngology, 
Radiology, Surgery and others. 


CHP is located in New York's Capital District, an 
educational center within easy reach of Boston, New 
York City, Montreal, etc., which has an abundance of 
cultural and recreational options and offers a wide 
range of residential styles. 


Professionals enjoy attractive salary and fringe 
benefits. 


Inquiries about our practice should be addressed to 
STANLEY E. KILTY, M.D., Medical Director, CHP, 
1201 Troy-Schenectady Road, Latham, New York 
12110. Collect telephone inquiries are welcome: 
518-783-3110. 
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Health Plan 


1201 TROY-SCHENECTADY ROAD 
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Assistant / 
Associate Professor 


University of Vermont 


Department of Obstetrics and Gynecology, 
University of Vermont, is seeking a full-time 
faculty physician to participate in its teaching, 
clinical practice and research programs and to 
direct and develop its Nurse-Midwifery Pro- 
gram. Candidate should be board-qualified or 
certified; possess interest and demonstrate abil- 
ity in normal obstetrics, ambulatory care de- 
livery and clinical research. 


Academic rank and salary competitive and 
negotiable. 


Respond with curriculum vitae to: 


Leon I. Mann, M.D., Chairman 
Department of Obstetrics and Gynecology 
Patrick 543, Mary Fletcher Unit 

Medical Center Hospital of Vermont 
Burlington, Vermont 05401 
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OB/GYN 


The Southern Connecticut Community 
Health Plan (SCCHP) located in Stamford, 
Connecticut is seeking an individual in- 
terested in the delivery of obstetrics and 
gynecology in a prepaid group practice 
setting. The SCCHP is a Federally quali- 
fied Health Maintenance Organization. 
The individual joining our staff will be 
Board Certified /Eligible. The medical 
staff provides both ambulatory care and 
in-patient care. Salary commensurate 
with experience, liberal fringe benefits, 
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Primagravida 


*  [ncreased intra-abdominal pressure and expanded blood 
volume, coupled with decreased physical activity during preg- 
nancy, predispose to varices of the lower extremities. Disten- 
tion of,vein walls can cause secondary valve incompetence. e 


Mültipara 


Varicose veins become more severe in subsequent pregnancies and 
bec mare me Temporary valve incompetence, associated 
each pregnancy, may lead to permanent lifetime vascular impair- 
ment in varicosities of the lower extremities. 


Venous Pressure Gradient Support 


Jobst has custom-engineered thousands of Venous Pres- 
sure Gradient Supports for pregnancy. Why custom-make 
each pantyhose-type support according to measurements 
taken of each individual limb? A few millimeters of counter- 
pressure, too much or too little,can harm already distended 
valves. AVIP™ pregnancy support applies known counter- 
pressure, opposing hydrostatic venous pressure like an ex- 
ternal fascial prosthesis. Fatigue and discomfort are re- 
lieved, and edema is reduced. 


Clinical Proof 


A VIP support, wom during the critical months of 
gestation, may prevent permanent damage to distended 
veins.’ Thompson reports;"We have preferred the Jobst 
stocking in our clinic. An elastic leotard produced by this 
company is particularly useful for varicose veins during 
pregnancy. Most patients are pleasantly surprised by the 
comforting support this garment gives. 


Reprints and Monograph 


Do you want to receive a collection of clinical reprints 
on varicosities and a full-color, eight-page — — and 
— describing the physiological fluid dynamics of 

nal elastic compression in pregnancy? Fill in the handy 
— or write on your letterhead. 
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Jobst, please send me clinical reprints and mono- 
graph on varices of pregnancy. 
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Evaluation of elective repeat cesarean section as a 


standard of care: An application of decision analysis 


KIRKWOOD K. SHY, M.D., M.P.H. 
JAMES P. LoGERFO, M.D., M.P.H. 
LAURENCE E. KARP, M.D. 

Seattle, Washington | 


The rationale for routine repeat cesarean section (RCS) is avoidance of uterine rupture during labor. 
However, the incidence of uterine rupture following modern cesarean section is low, and the charge 
for cesarean section is greater than that for a tríal of labor (TOL). The technique of decision analysis 
was used to investigate strategies of elective RCS and TOL with precautionary monitoring. 
Hypothetical cohorts of 10,000 pregnant women with previous low-transverse cesarean incisions . 
were assumed. Probability data were obtained from the literature. In the TOL cohort, 6,623 patients 
were delivered vaginally. Uterine rupture occurred in 73 patients. In spite of this, TOL resultéd in 37 
fewer perinatal deaths and 0.7 fewer maternal.deaths thari elective RCS. The excessive perinatal 
mortality in the RCS cohort was related to iatrogenic prematurity that is now avoidable with the 
lecithin/sphingomyelin test. Direct costs were $5 million greater in the RCS cohort. We concluded 
that in contemporary practice mortality rates are essentially equal for both delivery practices. 
However, substantial cost savings are available with TOL. (AM. J. OBsTET. GYNECOL. 139:123, 


1981.) 
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THE DICTUM “once a Caesarean always a Caesarean” 
was first put forth by Cragin! before’ the New York 
State Medical Society in 1916. This concept gained 
wide support in the United States: in a 1974 Profes- 
sional Activity Study (PAS) more than 99% of women 
“with previous cesarean sections were delivered by re- 
peat sections in subsequent pregnancies.? This stan- 


dard of care evolved from the considerable body of. 


published data on the frequencv of hazardous conse- 
quences of uterine rupture after a vertical, classical ce- 
sarean incision.? However, in contemporary practice, a 
transverse incision through the lower uterine segment 
is generally the procedure of choice, and recently this 
incision has been used for more than 99% of all cesar- 
ean sections.* 

Transverse scars rupture less often than classical 
scars; in addition, when uterine rupture does occur 
after a transverse incision, the associated perinatal and 
maternal mortality is substantially less.” ? Because of 
the increased relative safety of the transverse scar, re- 
peat cesarean section (RCS) as the standard of care has 
been the subject of debate among obstetricians. In fact, 
in some British centers, the majority of women have 
had a trial of labor (TOL) after a previous cesarean 
section. 


Since randomized clinical trials are unlikely to be ` 


forthcoming, we used the technique of decision analy- 
sis to consider the optimal planned route of delivery 
after a previous cesarean section, Decision analysis 
offers a mathematical framework to study the logic of 
medical and surgical decisions that otherwise might be 
left to chance or dogma. Since mortality rates and dol- 
lar costs are the measures of greatest interest to clini- 
cians and planners, these outcomes were emphasized in 
our analysis. Sufficient data on perinatal and maternal 
morbidity after RCS and TOL are not available. 


Methods 


There are four fundamental components of decision 
analysis* 6: The first step is the construction of a deci- 
sion tree. This is a flow diagram that specifies alterna- 
tive courses of action and possible outcomes of these 
actions. The second component is the estimation of 
probabilities. A branch point in the decision tree where 
outcome is determined by chance is called a chance node. 
Each chance node has an associated probability esti- 
mated from the medical literature. The third step is the 
assignment of relative values. Relative values with the 
same unit are assigned to all outcomes. The values are 
expressed in units such as dollar costs or deaths. 
Fourth, a score for each decision alternative is calcu- 
lated by multiplying the relative value for each out- 


come times the probability of its occurrence and sum- 
[ d 
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ming relative values across ail the branches of each 
decision alternative. 

Construction of the decision tree (Figs. 1 and 2j. 
The alternative for the pregnant woman with a previ- 
ous low-transverse cesarean section is a planned TOL 
or a planned RCS. Although a RCS may be performed 
after the onset of labor or after premature rupture of 
the membranes, in the United States most RCSs are 
scheduled for an elective date prior to the onset of 
labor. Consequently, in our analysis, only elective RCS 
was included in the decision tree; however, the strategy 
of permitting the onset of labor prior to RCS is consid- 
ered in the discussion. 

Even if a RCS is planned, spontaneous uterine rup- 
ture can occur prior to the onset of labor (chance node 
A). When rupture occurs, emergency abdominal deliv- 
ery is necessary. (Uterine rupture was defined as a uter- 
ine defect that was either symptomatic with pain or 
bleeding or asymptomatic but requiring therapy. This 
definition excluded the asymptomatic uterine “win- 
dow” occasiona.ly found at RCS, since the uterine win- 
dow has no associated mortality or. morbidity.) If no 
rupture occurs, the patient can begin labor spontane- 
ously and have an “emergency” cesarean section, or the 
RCS can be scheduled (chance node B). Chance node C 
followed elective cesarean section. It distinguished ma- 
ture from iatrogenically premature infants. 

If a TOL is planned, prelabor uterine rupture can 
also occur spontaneously (chance node 1). Chance 
node 2 specified uterine rupture during labor. RCS is 
indicated after the onset of labor for cephalopelvic dis- 
proportion (CPD) or other complications (chance node 
3). Perinatal mortality is a possibility at each of the 
branches of the decision tree. The risk of perinatal 
mortality was expressed with a final series of chance 
nodes: chance nodes D to G for planned RCS and 
chance nodes 4 to 7 for planned TOL. 

Estimation of probabilities (Table I). The prob- 
abilities were estimated from review of the English lan- 
guage medical literature since 1950. Most of the studies 
were American or British. (A complete list of the refer- 
ences that were used to generate the probabilities in 
Table I is available from the authors on request.) 

For the RCS cohort; data were available to estimate 
individually the probabilities of prematurity from two 
causes: (1) iatrogenic prematurity associated with elec- 
tive RCS prior to labor (chance node C) and (2) noniat- 
rogenic premazurity associated with spontaneous labor 
prior to the scheduled elective cesarean section date 
(chance node By. For the RCS cohort, data were also 
available to estimate individually the probability of 
perinatal mortality from each of the two sources of 
prematurity. For planned TOL, the literature did not, - 
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Fig. 2. Perinatal mortality decision tree for planned TOL. 
Circles indicate chance nodes. 


specify whether the associated perinatal mortality re- 
sulted from a premature birth. Therefore, at chance 
nodes 4 through 7, a fraction of the estimated perinatal 
mortality was probably related to prematurity. 

The indication for the primary cesarean section 
influenced the outcome of a TOL during subsequent 
pregnancies. If the indication for the primary cesarean 
section was recurrent, such as CPD, then the chance of 
vaginal delivery was less than if the indication for 

*the primary cesarean section was nonrecurrent (e.g., 
breech presentation, placenta previa, etc.).^ * The indi- 
cation for the primary cesarean section also affected 
the incidence of uterine rupture.^ ? The references at 

. chance nodes 2 and 3 were restricted to papers from 
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Fig. 3. Maternal mortality decision tree for planned elective 
cesarean section. Circles indicate chance nodes. 
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Fig. 4. Maternal mortality decision tree for TOL, Circles indi- 
cate chance nodes. 


clinics where the indication for the primary cesarean 
section did not influence patient selection for TOL. 
This avoided an undue representation of data from 
patients with nonrecurrent indications for primary ce- 
sarean section. 

In Table I cases were summed from the individual 
articles to give the total number of patients and the 
total number affected. (Perinatal mortality statistics 
were corrected wherever possible for stillbirth prior to 
labor, major congenital malformations, erythroblasto- 
sis fetalis, and birth weight less than 1,000 gm.) An 
exception to this policy occurred. Only one article® was 
available to estimate the probability of perinatal mor- 
tality after spontaneous uterine rupture (chance node 
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Table I. Source and magnitude of perinatal p-obability estimate 






Chance node 


Planned TOL: 

. Spontaneous uterine rupture 

. Uterine rupture in labor 

. Vaginal delivery 

. Mortality with vaginal delivery 

. Mortality with indicated RCS 

and 7. Mortality with uterine rupture 


S mop oN - 


Planned Elective cesarean section: 

. Spontaneous uterine rupture 

Spontaneous labor and repeat cesarean sectica 
. Iatrogenic prematurity 

. Mortality with iatrogenic prematurity 
Mortality with elective mature delivery 
Mortality with spontaneous labor 

. Mortality with spontaneous uterine rupture 


Ommoouw» 


No. of litera- 


ture references 









Chance node. 





Total No. Total No. 
affected * of patients * 


probability t 
3 5 2,627 0.0019 
5 35 4,784 0.0073 
5 754 1,128 0.6684 
ae: 12 949 0.0126 
5 3 390 0.0077 
0 14 117 0.1197 
3 5 2,627 0.0019 
2 131 657 0.1994 
8 815 5,869 0.0537 
7 26 305 0.0852 
4 22 4,088 0.0054 
1 4 102 0.0392 
1 0 29 0.11974 





Perinatal death rates were corrected for stillbirth p “ior to labor, birth weight less than 1,000 gm, erythroblastosis, and malforma- 


tions incompatible with life. 


*Cases were summed from each of the individual papers to give the total number affected and the total number of patients. 


IP= No. affected 
No. cases 


Since it is unlikely-that the probability of perinatal death after spontaneous uterine rupture is zero, the same perinatal death 


rate, 0.1197, was used for chance nodes 6, 7, and G- 


Table II. Unit costs used in the decision analy is 









Direct cost 


Cescrean* 





Delivery: 

Hospital $1,000 $1475 
Physician $ 400 $ 600 
Anesthesiologist $ 155 $ 195 
Total : $1,555 $2270 
Neonatal intensive care unit" $2,700 





*These costs were estimated by R. D. Allen, M.D., Director 
of King County Medical Blue Shield, Seattle, Wasnington. 


G). Since no perinatal deaths occurred in thi series, 
this estimated risk of perinatal mortality would >e zero. 
However, it is unlikely that a spontaneous, often unat- 
tended uterine rupture is associated with a leser peri- 
natal mortality rate than an attended rupture curing a 
TOL. Thus, we used the same perinatal morta ity rate 
(119.6 perinatal deaths per 1,000 uterine ruptures) in 
both circumstances. 

In the maternal mortality analysis, the prokabilities 
for maternal mortality were substituted fo- prob- 
abilities of perinatal mortality at chance nodes D to G 
and 4 to 7. Maternal mortality data were obtain=d from 
two large PAS studies. The first, the PAS Cesarean 
Section Study, reported 16 maternal deaths among 
37,769 patients with repeat cesarean deliveries,’ or a 


-e 


rate of 4.2 maternal deaths per 10,000 RCSs. (The case 
fatality rate was 8.0 maternal deaths per 10,000 cesar- 
ean sections when all cesarean sections were consid- 
ered.) The second was the 1977 PAS Hospital Mortality 
Study that reported 139 deaths among 1,582,401 
pregnancies when the diagnosis explaining admission 
was normal delivery." Hence, the maternal mortality 
rate was 0.88 per 10,000 vaginal deliveries. 

Since on thorough literature review we found no in- 
stance of maternal death in association with rupture of. 
a low transverse cesarean section scar, the probability 
of this event was approximated statistically with prob- 
ability theory. Dewhurst,? O'Driscoll Eames,” and 
Schrinsky and Benson observed no maternal deaths 
in a total of 115 lower-segment ruptures. For the frac- 
tion 0/115, we calculated the 90% upper confidence 
limit to give a probability estimate of 198 maternal 
deaths per 10,000 ruptures of transverse lower-seg- 
ment scars. This probability estimate is a conservative 
upper bound. 

Assignment of relative values and unit costs (Table 
H). Two relative value units were used. The first, which 
is of greatest interest to the patient and physician, was 
mortality. At a second stage, dollar values were as- 
signed. s 

Direct dollar charges were assigned as the costs of 
hospital, physician; anesthesia, and neonatal intensive 
care unit (NICU) services. Because charges may not 
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Table III. Sensitivity analysis: Calculated threshold probabilities* 


Chance nodet 


I. Perinatal mortality 

Uterine rupture in labor 

Mortality with vaginal delivery 

Mortality with indicated cesarean section 
Mortality with uterine rupture in labor 
Spontaneous labor and repeat cesarean section 
Perinatal death after spontaneous labort 


I, Maternal mortality 

Uterine rupture in labor 

Vaginal delivery 

. Mortality with vaginal delivery 
Mortality with repeat cesarean section} 
Mortality with uterine rupture 


Noé KOM pr d po 


Probability Threshold 
estimate probability 


90 % Confidence 


interval 

0.0073 0.0407 0.0057, 0.0088 *. 
0.0126 0.0184 0.0080, 0.0172 
0.0077 0.0195 0.0020, 0.0134 
0.1197 0.6667 0.0813, 0.1581 
0.1994 0.0668 0.1794, 0.2194 
0.0392 0.0204 0.0146, 0.0638 
0.0073 0.0302 0.0057, 0.0088 
0.6684 0.4467 0:6505, 0.6863 
.0.00009 0.00021 (7.85, 9.75) x 1075 
0.00042 0.00030 (2.85, 5.55) x 1075 
0.1980 0.0301 (99.3, 1980) x 1075 





*The threshold probability is the probability at which the number of perinatal or maternal deaths is equal with that of either a 


TOL or a planned elective repeat cesarean section. 


tNo probability can be chosen at chance nodes 1, 7, A, C, D, E, or G that will alter the decision for TOL. 
+The threshold probability at these chance nodes lies within the 90% confidence interval for the estimated chance node proba- 


bility. Thus, these nodes are sensitive (see text for details). 


reflect marginal costs, charges for health care do not 


always reflect the true cost of a product or service. In 
spite of this and other limitations, charges have intui- 
tive and practical appeal as a proxy for direct dollar 
costs, and charges were used to approximate direct 
costs in our analysis. 


Results 


Expected perinatal mortality. The decision tree in 
Figs. 1 and 2 displays the perinatal outcomes, accord- 
ing to delivery plan, for 10,000 women with previous 
low transverse cesarean sections. The predicted num- 
bers of perinatal mortalities were calculated with the 
use of the probabilities from Table I. A planned TOL 
had a lower expected number of perinatal deaths (119) 
as compared with the expected number of perinatal 
deaths for planned RCS (158). 

Uterine rupture was rare regardless of the delivery 
plan. Nineteen ruptures occurred per 10,000 preg- 
nancies with elective RCS, and 92 ruptures occurred 
with TOL. With planned TOL, only 9.2% (11/119) of 
the associated perinatal mortality was related to uterine 
rupture. The rate of iatrogenic prematurity for 


: planned RCS was 5.4% and an 8.5% perinatal mortality 


rate was associated with these premature deliveries. 
Elective RCS and iatrogenic prematurity resulted in 3.1 
times as many perinatal deaths as planned TOL and 
uterine rupture. In this analysis there were approxi- 
mately 39 excess perinatal deaths per 10,000 pregnan- 
cies with the plan of elective RCS. 

After TOL, approximately 67% of all patients with a 


cesarean section scar were delivered vaginally. If only . 


Table IV. Estimated dollar costs of delivery (millions) 
after previous cesarean section for cohorts of 10,000 
pregnancies* 










Direct costs 


(millions of dollars) 





Elective 
cesarean section 





Vaginal delivery $10.3 ee 

Cesarean section $74 $22.7 
Neonatal intensive care unitt $ 0.96 $ 13 
Total direct costs $19.0 $24.0 





*Dollar costs for each delivery plan were calculated as the 
product of the appropriate number of cases from the decision 
tree (Figs. 1 and 2) and the unit costs from Table IL. 


tAssumes three neonatal intensive care unit admissions per 
perinatal death. 


patients with a nonrecurrentindication for the primary 
cesarean section had been considered, the rate of vagi- 
nal delivery would have increased to between 70% and 
9095.7. 8 

Expected maternal death. Expected maternal deaths 
were calculated after the appropriate maternal mortal- 
ity probabilities were substituted into the decision tree. 
With RCS, 4.6 maternal deaths were calculated versus 
3.8 maternal deaths for a planned TOL (Figs. 3 and 4). 
Thus, in our analysis, the relative risk of maternal mor- 
tality with RCS was 1.2 times that of TOL. For the 
hypothetical cohort of 10,000 parturients with the de- 
livery plan of elective RCS, an excess 0.7 maternal 
death occurred. Because a statistical upper confidence 
limit was chosen to estimate the probability of maternal 
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death with uterine rupture, 0.7 may underestimate the 
true difference in maternal mortality risk between 
plans. 

Sensitivity analysis (Table III). The process of test- 
ang whether alterations in chance node probabilities 
influence a given decision is known as sensitivity analy- 
sis.? A threshold exists for many probabilities; if this 
threshold probability is exceeded, then the decision (in 
this case TOL) would be changed. When reasonable 
probability variations exceed the threshold (and, there- 
fore, change the decision), a decision is said to be sensi- 
tive. If no reasonable probability variation can alter the 
decision, the decision is insensitive. We calculated 90% 
(one-tailed) confidence limits for the estimated prob- 
abilities at each chance node. If the threshold probabil- 
ity was outside the confidence limits, we considered 
that chance node to be insensitive. 

The analyses of perinatal and maternal mortality 
were each sensitive at a single chance node. A 48% 
decrease in our estimated risk of perinatal death after 
spontaneous labor and RCS (chance node F) would 
alter the decision in the perinatal analysis, and a 2996 
decrease in our estimated risk of maternal mortality 
after RCS (chance node Y) would alter our decision in 
the maternal mortality analysis. 

Expected dollar costs (Table IV). The direct costs 
for a planned RCS exceeded the direct costs of a 
planned TOL by $5 million. Most of the cost difference 
was related to actual delivery costs and averaged $500. 
per patient. The magnitude of this cost difference rests 
on the assumption of equal obstetric charges for vagi- 
nal delivery. regardless of previous cesarean section. 


Comment ' 


Our results indicate that a TOL is not associated with 
a substantially greater risk of death for either the infant 
or the mother. This is true primarily because uterine 


rupture contributes relatively little to the overall inci- ` 


dence of perinatal and maternal mortality for patients 
undergoing a TOL and because the utilization of rou- 
‘tine elective cesarean section may be associated with 
other risks of mortality that counterbalance the risks of 
uterine rupture. In addition, a TOL offers substantial 
dollar savings in direct costs. 


Before accepting these conclusions, the major limi- 


tations of the study should be reviewed. Our mortality 
results were sensitive to decreases in the probability of 
perinatal death after spontaneous labor and RCS 
(chance node F) and the probability of maternal death 
associated with RCS (chance node Y). To improve 
confidence in the choice of either route of delivery 
after previous cesarean section, more data are needed 
at these chance nodes. Simultaneous changes in the 
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probabilities at more than one chance node, such as a 
300% increase in the-rate of uterine rupture in labor, 
(chance node 2) and a 60% decrease in the mortality 
rate associated with iatrogenic prematurity (chance 
node D), also would have altered our results. However, 
simultaneous probability changes were not system- 
atically investigated. 

The overall difference in the rates of perinatal mor- 
tality between planned TOL and planned elective RCS 
occurred almost entirely because of the.problem of iat- 
rogenic prematurity. However, strategies for elective 
cesarean delivery are now available to avoid iatrogenic 
prematurity and the respiratory distress syndrome.” 
Measurement of the lecithin/sphingomyelin (L/S) ratio 
in amniotic fluid obtained by transabdominal amnio- 
centesis can accurately assess pulmonary maturation’? 
and thereby allow elective delivery to be properly 
timed. Unfortunately, the L/S ratio remains under- 
utilized in some practices." In our analysis, elective 
RCS'was related to iatrogenic prematurity and 37 peri- 
natal deaths. If these deaths had been averted with L/S 
ratio determinations, perinatal mortality rates between 
plans would have been almost identical. 

The charge for third-trimester amniocentesis and 
L/S ratio determination at the University of Washington 
Hospital is $150, including laboratory, professional, 
institutional, and ultrasonographic fees. By conserva- 
tive estimate, this test would have generated additional 
charges of $1.2 million for the 7,991 elective RCSs. 

A second strategy to eliminate iatrogenic prematur- 
ity is to await the onset of labor prior to RCS. Since nine 
deaths were attributable to uterine rupture in the TOL 
cohort, nine is the maximum number of perinatal 
deaths that might be exchanged for a considerable re- 
duction in the 37 perinatal deaths associated with iat- 
rogenic prematurity. However, adoption of this strat- 
egy requires consideration of the major secondary risks 
to the mother, namely, uterine rupture and aspiration 
pneumonia. Unfortunately, quantification of the ma- 
ternal risk of this strategy was precluded by a lack of ` 
data on the differential rate of aspiration of stomach 
contents in patients who enter labor prior to RCS. 

This report cannot be generalized to the manage- 
ment of all pregnant women with a history of cesarean 
section. In the studies that advocated a routine TOL, 
precautionary monitoring was utilized, and this is not 
always possible in the community practice of obstetrics. 
Precautions included constant obstetric attendance 
during labor, ready availability of blood products, and 
proximity to an operating theater and anesthesia. 
Further, if the probability of vaginal delivery with a 
TOL is estimated to be very low (as in many cases of 
pelvic contractures), then many patients will find a. 
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TOL unacceptable. Physicians should also be reluctant 
to undertake a TOL when the probability of vaginal 
“delivery is low. From our analysis we estimated that if 
the probability of a vaginal delivery is less than 0.4467, 
the risk of maternal mortality is greater with TOL than 
with RCS (see Table III). 

Our study suggests additional data and investigations 
that are important to clarify the use of TOL after pre- 
vious cesarean section. Case-control studies on the risk 
factors for uterine rupture wóuld identify subgroups 
of patients who are inappropriate for a TOL. Patients 
with recurrent indications for cesarean section have al- 
ready been suggested to be at high risk for uterine 
rupture, but this factor needs to be refined. Patients 
with two. or more previous cesarean sections are an- 
other subgroup of interest. Indicated RCS after a failed 
TOL may be associated with increased risks of mater- 
nal operative morbidity. Consequently, this morbidity 
needs to be better defined. Last, the issue of patient 
satisfaction is fundamental to the choice of the appro- 
priate route of delivery after previous cesarean section. 
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Cost issues aside, what proportion of women prefer a 
TOL in the hópes of a vaginal delivery? What are the 
psychic costs associated with a failed TOL? 

In summary, reasonable outcome comparisons be- 
tween elective RCS and TOL can be made when avail- 
able data are examined with decision analysis. To indi- 
vidualize the planned route of delivery for a patient, 
the practicing obstetrician must utilize these same data 
and also account for differences in antecedent medical 
risk and indirect and intangible costs. This is desirable. 
However, in the general case, we have reached the 
same conclusion as many of our British colleagues. 
When precautionary monitoring is utilized, a TOL 
provides substantial dollar cost savings with no greater 


: mortality risk than the current American standard of 


RCS. 


' We gratefully acknowledge Richard Tompkins, M.D., 
Irvin Emanuel, M.D., and Morton Stenchever, M.D., 
who graciously read this manuscript and offered their 
helpful suggestions. 
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We studied 500 unselected young women whc consulted a gynecologist in a student health service. 
Most participants were symptom-free and had normal physical examinations. Few sexually. 
transmitted infections were encountered. Neisseria gonorrhoeae was recovered from two and 
Trichomonas vaginalis was obtained trom 14 cf the 500 women. Chlamydia trachomatis was 
recovered from 20 (4.6%) of 439 participants. 3enital warts, genital herpes, and molluscum — 


contagiosum, respectively, were noted in seven, four, and one of the 500 participants: There were 
no cases of syphilis, scabies, or pediculosis pubis. Mycoplasma hominis and Ureaplasma 
urealyticum, respectively, were recovered from 17.6% and 56.895 of the subjects. Prevalent vaginal 
bacteria included lactobacilli, streptococci, Staphylococcus epidermidis, and diphtheroids. 
Gardnerella vaginalis was isolated from the vaginal specimens of about one third of the participants. 
(AM. J. OBSTET. GYNECOL. 139:130, 1981.) 


hospitalized patients or patients attending public clinics, 
we chose to studv a group of relatively healthy college 
students. 


THE OBJECTIVE of this study was to determine the 
prevalence of sexually transmitted conditions ir wom- 


en. In order to avoid the biases inherent in stadying 
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'This report describes the clinical characteristics of 
500 women college students, as well as the results.of the 
. examination of genital specimens from these womén 
for mycoplasmas, trichomonads, chlamydiae, fungi, 
and selected aerobic and facultatively anaerobic bac- 
teria. The size of the study population precluded a de- 
talled examination of strictly anaerobic organisms. 
Such an analysis has been done on a different group of 
women from the same population.' In addition, de- 
tailed reports ‘have been prepared. that describe the 
clinical and epidemiologic characteristics of coloniza- 
tion with Gardnerella vaginalis,? group B Streptococcus? 
and Chlamydia trachomatis* 5 in this group of subjects. 


Material and methods 


Women presenting for any reason to the only 
gyriecologist in the Health Service of a large university 
were asked to participate in the study. Written in- 
formed consent was obtained from those who agreed to 
participate after a detailed description of the methods 
that would be used and of the measures that would 
be used to ensure confidentiality. Each participant 
completed a questionnaire which contained basic 


demographic questions as well as questions on sexual 


development, sexual experience, and gynecologic 
symptoms. During the physical examination, the gyne- 
cologist specifically recorded the, presence or absence 
of a number of abnormal physical findings. Four vagi- 
nal cultures were obtained from ezch parücipant by 
rubbing stérile cotton-tipped applicators. against the 


vaginal wall. Two endocervical cultures were also ob- 


tained with the use of sterile cotton-tipped applicators. 

The first vaginal swab culture was inoculated imme- 
diately onto fresh sheep blóod-beef heart infusion 
agar, cross-streaked with a sterile wire loop, incubated 


in a candle jar for 48 hours at 36.5? C, and examined : 


for aerobic and facultative bacteria with the use of 
standard methods.  — 

The second vaginal swab culture was broken into a 
sterile glass vial containing 2.0 ml of mycoplasma 
transport broth which was kept on wet ice for 2 to 6 
hours before being frozen at —80° C. After thawing, 
the mycoplasma transport broth was examined for My- 
coplasma hominis and Ureaplasma urealyticum (T myco- 
plasmas) by means of. previously described methods.® 

The third vaginal swab culture was broken into a 
sterile glass vial containing Trichosel broth (Baltimore 
Biological Laboratory) which was incubated at 36.5? C 
The Trichosel broth was examined every 1 to 2 dais 
for motile Trichomonas vaginalis. 

The fourth vaginal culture was inoculated into mod- 
ified Todd-Hewitt broth, incubated at 36.5° C over- 
night, and frozen at — 20° C. After thawing, an aliquot 
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. 


was inoculated onto blood agar and examined. for 
group B Streptococcus. 

` The first endocervical culture was inoculated. on- 
to fresh sheep blood-beef heart infusion agar to 
which vancomycin, colistin, and nystatin (VCN inhibi- 
tor, Baltimore Biological Laboratory) had been added. 
Previous studies have shown this fresh medium to be 
equivalent to commercial Thayer-Martin agar for the 
isolation of Neisseria gonorrhoeae from endocervical cul- 
tures.” Colonies of typical morphology which gave a 
positive oxidase reaction and which contained gram- 


. negative cocci were presumptively identified as N. 


gonorrhoeae. 

The second endocervical specimen was placed into 
0.5 ml of sucrose-phosphate solution containing strep- 
tomycin (50 g/ml) nystatin (25 g/ml), and gentami- 
cin (10 ug/ml). These specimens were képt on wet ice 
for 2 to 6 hours, then frozen and stored at —80? C. 
After thawing at 37? C, each specimen for culture was 
homogenized with a syringe and needle and examined 


for C. trachomatis by the micro-cell culture method with 


the use of irradiated baby hamster kidney (BHK-21) 
cells.* 5 

: To ensure personal anonymity, the questionnaires, 
the forms on which the physical findings had been re- 
corded, and the cultures were identified only by a code 
number. The consent form; the only document which 
contained the patient’s name, was filed with her Uni- 
versity Health Service medical record. The inves- 
tigators, other than the gyriecologist, did not have ac- 
cess to these records. Similarly, the gynecologist did not 
have access to the questionnaires. 


Results 


Five hundred women were enrolled in the study, 488 
of whom completed the confidential questionnaires. 
Most of the participants were visiting the health service 
for contraceptive advice and/or for annual cervical cy- 
tologic examinations. Clinical observations and cultures 
for genital mycoplasmas, N. gonorrhoeae, and T. vagi- 
nalis were obtained from all 500 participants. Cultures 
from 493 individuals were examined for group B Strep- 
lococcus, vaginal cultures from 466 participants were 
examined for other vaginal bacteria and fungi, and 
cervical specimens from 439 young women were exam- 
ined for C. trachomatis. 

The 488. participants who completed' the ques-^ 


^tionnaire had a mean age of 20.6 years (range 16 to 35 


years). Four hundred thirty-six women were white, 45 
were black, and seven were of other races. All except 74 
were undergraduate students. Only 10 (2.196) of the 
parücipants were seen during the first 6 days of their 


` menstrual cyclé, presumably because women tend to 


\ bad 
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Table I. Selected aerobic and facultatively anaerobic 
bacteria and fungi isolated from vaginal cultures of 


466 women 
Gram-positive rods: : 


Gardnerella vaginalis 150 32.2 
Gram-negative rods: 

Escherichia coli 5 

Proteus mirabilis 

Klebsiella species 

Haemophilus influenzae 

Acinetobacter calcoaceticus var. 


lwoffi 


Organism 


NUO 00 Ox 


Enterobacter species 2 0.4 
Haemophilus barahemolyticus 1 0.2 
Proteus morganü ` 1 0.2 
Gram-positive cocci: 
` Group B Streptococcus 44 9.3 
Group D Streptococcus 21 4.5 
Staphylococcus aureus 12 2.6 
Gram-negative cocci: : 
Neisseria gonorrhoeae 2 0.4 
Fungi: 
Candida albicans 61 13.1 
Torulopsis glabrata 9 1.9 
Candida tropicalis 1 0.2 
Not speciated 5 1.0 


avoid routine vaginal examinations while they are 
menstruating. Their mean age at menarche was 12.6 
years (median 13 years, range 9 to 17 years). Most (468) 
used tampons to absorb their menstrual flow. 

Forty-eight participants had been pregnant but only 
two were known to be pregnant at the time they were 
studied. Eleven participants had a history of previous 
gonococcal infection; one woman had had syphilis. 
During the week before participation in the study, 40 
(8.2%) of the women had experienced dysuria, 76 
(15.6%) reported lower abdomina! pain, and 99 (20.3%) 
had noted an unusual vaginal discharge. 

Of the 486 women who answered the questions 
about sexual experience, 427 (87.9%) were sexually 
experienced. Two hundred thirty-six of the sexually 
experienced women used oral contraceptives, 90 used 
diaphragms, 25 relied on condoms, 18 had intrauterine 
contraceptive devices, and 32 used other methods or 
combinations of methods of contraception. Twenty 
sexually experienced’ women used rhythm and/or 
withdrawal. Six sexually experienced women emplóyed 
no contraceptive measures. Most (350, 71.8%) of the 
participants did not smoke cigarettes. All but 29-had 
never been married. Their mothers and fathers, re- 
spectively, had had an average of 15.2 and 16.7 years of 
formal education. 

The examining gynecologist diagnosed genital warts 
in seven, genital herpes in four, and molluscum con- 
tagiosum in one of the 500 participants. None of the 
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women was found to have syphilis, scabies, or pedicu- 
losis pubis. An abnormal vaginal discharge was noted 
on examination of 36 (17.2%) of the women. , 

N. gonorrhoeae was recovered from two (0.4%), T. vag- 
inalis from 14 (2.8%), M. hominis from 88 (17.6%) and 
U. uri ealyticum (T strain mycoplasmas) from 284 (56.896) 
of the. 500 participants. C. trachomatis was recovered 
from 20 (4.6%) of the 439 women whose genital speci- 
mens were examined for this organism. Streptococci, 
Staphylococcus epidermidis, diphtheroids, and lactobacilli 
were isolated frequently from vaginal specimens. Each 
of these organisms was recovered from at least 25% of 
the participants. 

Some of the other aerobic and facultatively anaerobe 
organisms isolated from the 466. participants whose 
vaginal cultures were examined are listed in Table I. 
Enteric organisms were encountered infrequently. Es- 
cherichia coli was recovered from 55 (11.8%) and group 
D streptococci from 21 (4.5%) of the 466 women. 
Other enteric organisms such as Klebsiella species and 
Proteus mirabilis were isolated from less than 2% of par- 
ticipants. As indicated above, N. gonorrhoeae was iso- 
lated from only two of the participants. There were no 
isolations of Neisseria meningitidis or of other species of 
Neisseria. 

Group B streptococci were isolated from 44 (9.4%) of 
the 466 specimens which were inoculated onto blood 
agar and from 85 (17.2%) of the 493 specimens which 
were subcultured onto blood agar after overnight in- 
cubation in Todd-Hewitt broth. These data which 
confirm the superiority of preincubation in selective 
broth before inoculation over direct inoculation of 


` blood agar for the isolation of group B streptococci 


have been reported in detail elsewhere.® ° 

Candida albicans, the most prevalent fungal species, 
was isolated from 61 (13.1%) of participants. Torulopsis 
glabrata was recovered from vaginal specimens from 
nine women. 


Soest 


In order to determine the prevalence of sexually 
transmitted conditions among relatively healthy wom- 
en, we studied a group of college students who pre- 
sented to the gynecologist in a student health service. 
Most of the women were symptom-free and were being 
seen for routine physical examinations. Most of these 
examinations were normal. The classical sexually 
transmitted diseases were encountered. infrequently. 
There were only two patients with gonococcal infec- 
tion. It is of interest that chlamydial infections were 10 
times as prevalent (20 women). There were 14 women 
who had trichomoniasis, seven with genital warts, and 
four with genital herpetic infection. No cases of syphi- 
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lis, scabies, or pediculosis pubis were seen. These data 
indicate that this group of students, although almost 
90% of. them were sexually experienced, had a low 
prevalence of sexually transmitted conditions. 

Ureaplasma urealylicum was recovered from 56.8% 
and Mycoplasma hominis from 12.6% of the participants. 
These data are in accord with an earlier study in which 
we showed these organisms to be common components 
of the vaginal microbial flora of normal sexually expe- 
rienced women.’ 

Our data are in general agreement with those pre- 
sented in other studies of vaginal microbial flora. '® !! 
Commensals such as lactobacilli, streptococci, S. epi- 
dermidis, and diphtheroids were the organisms which 
were isolated most often. E. coli (11.8%) and group D 
streptococci (4.5%) were encountered relatively in- 
frequently. Enteric organisms other than E. coli and 
group D streptococci were isolated from few partici- 
pants. | 
_ G. vaginalis was recovered from vaginal cultures of 


about one third of the participants. The role of this. 
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organism as a cause of vaginitis is controversial. Some 
investigators are convinced of its pathogenicity’? ?* 
while others are somewhat skeptical. ' In this popu- 
lation, we were unable to associate colonization with C. ' 
vaginalis with an abnormal vaginal discharge, either as 
reported by the patient or as observed by the examiif- 
ing gynecologist. We recovered G. vaginalis from 16 
(2996) of 56 sexually inexperienced women and found 
that sexual experience had only a modest influence on 
colonization. These data have been reported in detail 
elsewhere.? Whatever its role, if any, in vaginitis, it is 
clear that G. vaginalis is an extremely common vaginal 
organism that can be recovered from normal, non- 
symptomatic, sexually inexperienced women. Thus, 
the isolation of G. vaginalis from an individual patient is 
in and of itself of no clinical significance. 


- We are indebted to Ms. A. Kathleen Daly, Ms. Alice 


MacDonald, Ms. Barbara Fox, and Ms. Joanne Votalato 
for their advice and assistance. 
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Recent studies from our laboratory suggest that estrogen-induced luteolysis in the primate may be 
mediated through intraovarian synthesis of prostaglandin Faa (PGFza). To elucidate further the 
mechanism of luteolysis, normally cycling rhesus monkeys received intra-corpus luteum (CL) 

. injections of estradiol (100 ug), PGF,4 (500 yg), or the appropriate vehicles on the seventh day 
after the preovulatory estradiol surge. Peripheral vein blood was drawn at 30-minute intervals for 6 
hours for progesterone and luteinizing hormone (LH) assays. Five hours after intra-CL injection, the 
CL was excised and the LH/human chorionic gonadotropin (hCG) receptor-binding activity and 
cyclic guanosine monophosphate (CGMP) and cyclic adenosine monophosphate (CAMP) were 
measured. PGE,, significantly (p < 0.05) lowered progesterone within 1 hour, while the time 
required for estradiol to lower progesterone significantly was 3.5 hours; there was no significant 
change in LH. Estradiol and PGF., significantly (p < 0.05) decreased the LH receptor-binding 
capacity at 5 hours, without any change in the binding affinity. Also, PGF,, significantly (p < 0.05) 
increased cGMP in the CL, while cAMP remained unchanged; estradiol treatment resulted in a 
significant (p « 0.05) increase in cAMP with no change in cGMP. This study suggests that estradiol 
and PGF « cause a decrease in progesterone secretion by a loss of the LH/hCG receptor and the 
PGF,,, may act further through the cGMP system. (Am. J. OBSTET. GYNECOL. 139:134, 1981.) 


SYSTEMIC AND LOCAL (intraluteal) administration of 
estrogen during the luteal phase of the menstrual cycle 
has been shown to cause luteal regression in macaques 
and women,'^? It has also been reported that estrogen 
administration causes an increase in prostaglandin F 
(PGF) measured in the uterine vein in sheep or in the 
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peripheral circulation of monkeys.’ Since prostaglan- 
din Fy, is luteolytic in most mammalian species, a causal 
relationship between estrogen, prostaglandin, and lu- 
teal regression in primates has been postulated. We 
observed recently in our laboratory a significant in- 
crease of PGF in the ovarian vein of the rhesus monkey 
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Fig. 1. An inhibition curve was generated by adding, in duplicate, sequential dilutions of hCG and 
membrane preparations (STD Curve). In addition, sequential increasing quantities of 1*I-hCG were 
added to tubes containing membrane preparations ("4-hCG). Specific activity was calculated by 
dividing the counts per minute obtained at a bound/free ratio of 50% by the quantity of hCG that 
displaced 50% of °I-hCG in the inhibition curve. IB = Initial binding. NSB = Nonspecific binding. 


after intravenous infusion of estradiol with a concomi- 
tant decrease in progesterone without a change in the 
peripheral luteinizing hormone (LH) levels.” This ef- 
fect could be blocked with indomethacin, a potent in- 
hibitor of prostaglandin synthetase.? 

The present study was undertaken to elucidate 
further the mechanism by which estrogen and PGF, 
cause a decrease in progesterone secretion in the pri- 
mate. It was postulated that estradiol decreases proges- 
terone production through a prostaglandin-mediated 
local, intraovarian or intra-corpus luteum pathway. To 
test the hypothesis, estradiol and PGF,, were adminis- 
tered locally into the corpus luteum of the Macaca 
mulatta in an acute surgical experiment. The change in 
peripheral progesterone and LH levels as well as the 
number of LH/human chorionic gonadotropin (hCG) 
receptor sites and the cyclic adenosine monophosphate 
(cAMP) and cyclic guanosine monophosphate (cGMP) 
content of the excised corpus luteum were measured. 


Material and methods 


Rhesus monkeys weighing 5 to 7 kg and individually 
housed were considered suitable for the experiment 
after at least one normal menstrual cycle had been 
documented by serial measurements of estradiol and 

' progesterone in the peripheral blood. Operation was 
performed on the seventh day after the preovulatory 
estradiol rise. 

Surgical technique. With the animals under halo- 


thane anesthesia, laparotomy was performed with the 
use of sterile techniques. The corpus luteum (CL)- 
bearing ovary was identified and the CL was injected 
slowly, by means of a Hamilton syringe with a 26-gauge 
needle to prevent leakage. Prior to the anesthesia and 
intra-CL injection a blood sample was taken from an 
indwelling catheter located in the saphenous vein to 
determine the effect of anesthesia and surgical stress 
on progesterone and LH secretion. 

Radioimmunoassays (RIAs). After the intra-CL 
treatment, blood samples were drawn at 30-minute in- 
tervals for 6 hours, for later analysis of progesterone 
and LH by radioimmunoassay techniques previously 
described.” 

Five hours after the intra-CL injection, the CL was 
enucleated (CLEX), divided, and weighed for both re- 
ceptor determination and cyclic nucleotide assay. 

The portion of tissue used for cyclic nucleotide assay 
was immediately frozen at —70? C until analysis. 

Gonadotropin-binding studies. The numbers of un- 
occupied LH receptor sites were estimated by Scatch- 
ard analysis with the use of '?I-hCC. A total of 2 ug of 
highly purified hCG (Canfield, CR-119, 11,600 IU/mg) 
was iodinated with 1 mCi of '5I-Na, according to the 
Chloramine-T method of Greenwood and Hunter,? as 
modified by Hichens and associates.’ The identity of 
the labeled hormone was demonstrated by obtaining 
parallel displacement curves of increasing amounts of 


labeled hCG only with increasing quantities of un- 
d 
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Fig. 2. Effect of concentration of protein on the estimztion of 
the number of receptor sites. Two concentrations o. mem- 
brane were incubated with 1-hCG. Bound radioactivity was 
separated from free radioactivity and the data were siojected 
to Scatchard.analysis. 


Table I. Peripheral LH levels assayed at —1, 0,and 5 
hours of treatment. No significant change in Ld 
was observed 





LH (uglmi* 





Treatment Preanesthesia | Pre-CL injection | “LEX 


Tromethamine 1.6 + 0.27 1.8 + 0.3 19+03 
buffer (N = 4) 

PGF,, (N = 3) 2.1 € 0.5 1.8 + 0.3 1920.2 

Sesame oil (N = 2) 1.9 + 0.4 1.702 £003 

Estradiol (N — 4) 1.8 € 0.3 19-02 L7203 





*Expressed as LER 1909-2 equivalents. 
tMean + SEM. | 


labeled hCG in the radioreceptor assay with the CL 
membrane (Fig. 1). The same assay, as well as he RIA 
with specific antiserum to the B-subunit of hC3 (BIO- 
RIA, Montreal, Canada), was used to estimate.the 
-specific activity, as described by Diekman and associ- 
ates. Both methods yielded almost identical e timates: 
7 15.4 and 14.6 and 9.8 and 10.3 mCi/mg for the two 
batches prepared (radioreceptor assay and RIA, re- 
spectively). 

The excised CL was placed in ice-cold 0.04M 
trométhamine -hydrochloric acid, 0.005M mzgnesium 
sulfate buffer, pH 7.4, and homogenized ina Teflon 
glass grinder. The homogenate was drawn trough a 
26-gauge needle and filtered through four layers of 
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gauze before centrifugation at 2,000 x g for 20 min- 
utes. The supernatant was then discarded; the pellet 
was resuspended in ice-cold tromethamine buffer.and - 
the centrifugation was repeated. After three centrifu- 
gations for 20 minutes each, the final pellet was resus- 
pended in the desired amount of tromethamine buffer 
and frozen at —70? C until analyzed. 

Thawed aliquots of 0.2 ml (containing 1 to 4 mg of 
tissue) were incubated overnight at room temperature 
with the labeled !'5I-hCG and increasing amounts of 
unlabeled hCG in z final volume of 0.5 ml. Nonspecific 
binding was determined by using 100 IU of hCG 
(Pregnyl). Following the incubation, a suspension of 
Celite (1.25 mg) in 0.2% bovine serum albumin- 
tromethamine buffer was added to each tube before 
centrifugation at 2,000 x g. The radioactivity of the 
receptor Celite pellet was measured in a gamma 
counter. The binding data of '*I-hCG to the 2,000 x g 
subcellular fraction were plotted after the nonspecific 
binding was subtracted; the data were quantitated by 
Scatchard analysis. Maximum binding with receptors in 
the excess was 50% to 60%. No correction was made for 
incubation damage to the hormone or receptors. To 
test whether the concentration of receptors would alter 
the estimation of the number of receptor sites by 
Scatchard analysis, membranes equivalent to 1 and 2 
mg of tissue were incubated as described. After analy- 
sis, the concentration of receptors per milligram of tis- 
sue was identical at the two concentrations of tissue 
tested and the affinity constant did not change (Fig. 2). 
When frozen membrane preparations were analyzed 
up to 5 months apart, no change was seen in the bind- 
ing affinity or czpacity of the preparations. 

Cyclic nucleotide RIA. cAMP and cGMP were de- 
termined by RIA as described by Steiner.? With the use 
of RIA kits purchased from Becton, Dickinson & Co., 
the thawed tissue was extracted with trichloroacetic 
acid and free and bound nucleotides were separated 
with the use of 6096 ammonium sulfate. All tissue 
preparations were quantitated in one RIA (in tripli- 
cate): The intra-assay coefficients of variation were 
13% for the cGMP and 3% for the cAMP. Recoveries 
through the method were 65% to 68% for cGMP and 
75% to 89% for cAMP. 

Experimental groups. There were four experimental 
groups. The first group of four monkeys received 100 
ug of estradiol in 100 ul of sesame oil into the CL. The 
second group of two animals received 100 ul of sesame 
oil vehicle and served as controls for the estradiol 
group. In the third group of three animals, 500 ug of 
PGFoq in 100 ul of tromethamine buffer was injected 
into the CL. This dose is equivalent to 373.1 ug of 
PGF;,. Four animals received 100 ul of tromethamine 
buffer and served as controls for the PGF), group. 
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Fig. 3. Mean + SE of plasma progesterone in monkeys before and after intra-CL injection of either 
sesame oil (100 pl) or estradiol (100 ug/100 ul). Note that there was a significant (*p < 0.05) decrease 
in progesterone 3.5 hours after intra-CL injections that was sustained until CLEX. 
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Fig. 4. Mean + SE of plasma progesterone in monkeys before and after intra-CL injection of either 
tromethamine buffer (Tham) (100 pl) or PGFza (500 pg/100 ul). Note that there was a significant 
(p < 0.05) decrease in progesterone 40 minutes after intra-CL injection that was sustained until 


CLEX. 


Statistical analysis. The statistical significance of the 
plasma progesterone and LH data was assessed by 
means of the one-way analysis of variance with re- 
peated measurements. The CL gonadotropin-binding 
studies and cyclic nucleotide results were analyzed by 

. Student's t test. A p value of less than 0.05 was consid- 
ered to be significant. 


Resuits 


Effect of estradiol and PGF,, on the peripheral 
progesterone and LH level. The anesthesia and surgi- 


cal stress did not affect progesterone or LH secretion, 
as shown in the animals receiving the vehicles only 
(Figs. 3 and 4). A significant decrease in progesterone 
occurred at 3.5 hours after the estradiol injection and 
continued to decline gradually until the CLEX (Fig. 3). 
There was no significant change in LH (Table I). The 
significant depression of progesterone after PGE;, 
administrations (Fig. 4) was observed at 1 hour follow- 
ing the CL injection. The progesterone level remained 
significantly lower through the time of CLEX. Once 
again, LH was not significantly affected (Table I). Fig. 5 
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Fig. 5. Mean X SE of plasma progesterone in monkeys treated with estradiol (100 jg) or PGFs (500 
iig). Note that PGF eq caused an immediate decline of progesterone while estradiol treatment resulted 


in a steady decline. 
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Fig. 6. Mean + SE of LH (hCG) receptor—binding capacity 
after treatment with PGF2,, estradiol, and their appropriate 
vehicles: Both PGF, and estradiol treatment resulted in a 
significant (*p < 0:05) decrease in LH (hCG) receptors with- 
out any change in the binding affinity. 


superimposes the results of estradiol and PGF,, treat- 
ments. It can be seen that the actian of PGF on occurs 
very rapidly when compared to that of estradiol; how- 
ever, estradiol treatment results in a continued decline 
in progesterone. 

Effect of estradiol and PGF,, on LH-binding kinet- 
ics. Fig. 6 shows the results of estradiol and PGFoq ad- 
ministration on LH/hCG receptor-binding capacity. 
Both estradiol and PGF;, significantly (p < 0.05) de- 
creased the binding capacity 5 hours after the intra-CL 


injection without any change in the binding affinity. 
Effect of estradiol and PGF;, on CL cyclic nucleo- 


` tides. PGFE,, significantly increased cGMP while 


cAMP remained unaltered. Estradiol caused a sig- 
nificant increase in cAMP with no change in cGMP 
(Fig. 7). l 


Comment 


The results of this study clearly indicate that in- l 
traluteal administration of estradiol or PGP oq causes a 
significant depression in CL function, without any 
change in peripheral blood levels of LH. The rapid 
decrease i in progesterone following PGF,,., compared 
to the delayed, steady decrease after estradiol i injection, 
and our previous findings that estradiol action could be 
blocked by the prostaglandin synthesis inhibitor in- 
domethacin? ? suggest that estradiol action may be 
pr ostaglandin mediated. Estradiol probably caused 
continued synthesis of ovarian PGF,” while injected 
PGF oq directly affected luteal steroidogenesis. 

It could be argued that the doses of estradiol and 
PGF, used in this experiment were pharmacologic 
rather than physiologic. Butler and associates" re- 
ported the concentration of estradiol in the CL of 
rhesus monkeys during the late lüteal phase to be ap- 
proximately 15 ng/gm of tissue. No data are available 
as to the concentration of PGF,, in the CL of this spe- 
cies. However, Shutt and associates!! have reported the 
concentrations of PGF in the human CL to range be-. 
tween 10 and 46 ng/gm of tissue. 

Since the concentrations of estradiol and PGF were 
not measured in our experiment, the possibility exists 
that the doses used may have been pharmacologic. 
However, after the injection of 100 ug of estradiol in ` 
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Fig. 7. Mean + SE of CL cGMP (left) and cAMP (right) levels after treatments with PGFs,, estradiol, 
and their vehicles. PGF» significantly increased cGMP and estradiol significantly increased cAMP. 


the ovarian stroma of rhesus monkeys, Karsch and Sut- 
ton’? noted a doubling in the plasma estradiol level to a 
mean of 130 pg/ml. We observed a similar doubling in 
plasma estradiol after the intravenous infusion of 1 ng 
of estradiol per minute for 3 hours in rhesus monkeys 
during the luteal phase As noted, such infusion was 
associated with a decrease in progesterone level with- 
out change in peripheral LH levels. These data lend - 
support to the physiologic relevance of the results ob- 
tamed in the present study. 

Since LH plays a fundamental role in the formation , 
and maintenance of the CL, its role may be permissive 
in that major alterations in luteal function are not 
directly attributable to altered secretion of this go- 
nadotropin. Our understanding of regulation of ste- 
roidogenesis in the CL is seen in light of current con- 
cepts of peptide hormone research. According to such 
concepts, LH binds to receptors in the luteal cell mem- 
brane. Such binding results in the activation of the 
adenyl cyclase system that generates the second mes-. 
senger, CAMP. The newly formed cAMP is transported 
by a carrier protein to an inactive protein kinase. With 
the binding of the cAMP to the protein kinase, its 
catalystic subunit becomes active, thus triggering the 
observed hormonal effect. In the case of the luteal cell, 
progesterone production would be increased. f 

Spontaneous luteolysis is not related to decreased 
LH secretion and probably results from an inability of. 
the CL to respond to LH. Support for this hypothesis is 
available from experiments in which luteal LH recep- 
tor kinetics were determined in pseudopregnant rats? 
and in women"; it was reported that as progesterone 
levels declined during the end of the cycle, the ability of ` 
the luteal tissue to bind labeled LH also decreased. In 
the present study, the corpora ‘lutea were excised 5 
hours after intraluteal injection of PGF,, or estradiol, 
and there was a significant reduction in the number of 


. LH receptors. However, the direct causal relationship 


between the LH receptor reduction and the decrease in 


“progesterone observed in- our experiment remains 


speculative, ‘since the LH receptors were measured a 
few hours after blood progesterone levels had fallen. 
In the rat? and the ewe,! the PGF,-induced decrease 
in progesterone secretion precedes any change in the 


LH receptors measured in vitro. However, in vivo ex- 


periments in pseudopregnant rats showed that PGFig 
rapidly reduced the uptake of '*I-hCG by corpora 


, lutea at the time of the progesterone decrease." 


Contrary to the above findings, Thomas and associ- 
ates!? observed in the rat that PGF,,-induced luteolysis 
was not associated with a decreased uptake of labeled 
hCG or loss of gonadotropin receptors when measured: 
at 1 hour but that the rapid action of PGF,, was due to 
inhibition of LH-dependent production of cAMP. The 
time and species difference between this study and that 
of Thomas and associates!* may explain these opposing 
results. In our study no change in cAMP 5 hours after 
PGFeg was noted. l 

Current concepts, of the luteolytic actions of PGFeq 
favor both a rapid and a slow component. The rapid 
component involves a block of gonadotropin uptake 
in vivo by an unexplained mechanism” and a direct 
block of adenyl cyclase activation by the LH receptor 
complex.‘ ` à 

The slow component involves the eventual loss of LH 
receptor - binding activity.!5 The results of the present 
study are in agreement with this LH receptor: loss, 
which in the primate may occur as early as 5 hours after 
administration of PGF aq. f l 

However, the lack of decrease of cAMP is difficult to 
reconcile with the above-cited concepts. It is possible 
that the increase in luteal cGMP after PGF; treatment 
noted in our experiment may have modulated the ac- 


: tion of cAMP in the luteal cell,'? resulting in tlie overall 
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decline in progesterone production. There is ampe 
evidence in the literature that the relative level of 
cAMP to cGMP may be important in determining tLe 
direction of cellular metabolism.?? 

„The increase in luteal cAMP after estradiol admir_s- 
tration suggests that the site of estrogen action mist 
occur at some step beyond adenyl cyclase activati-n. 
Williams and associates,”! using human luteal cells in 
suspension, noted that estradiol inhibited hCG--n- 
duced progesterone secretion but not cAMP accur-u- 
lation; these authors also observed that estra-iol 
blocked the action of dibutyryl cAMP on progester-ne 
synthesis, suggesting a direct effect of estradiol on he 
38-hydroxysteroid dehydrogenase and A4,5-isome-ase 
enzymes. We do not preclude the possibility that es- 
tradiol could act directly on this enzyme system or 
other post -CAMP-mediated events while also induang 
endogenous synthesis of PGFs, to reduce LH receztor 
activity. 
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Although decreased progesterone production in an 
acute 5-hour experiment cannot be equated to luteoly- 
sis, the acute preparation utilized here provides a 
model which may explain the estrogen-induced func- 
tional regression oz the primate CL. Estradiol and 
PGF, directly (not via the pituitary) inhibit progester- 
one synthesis by the rhesus monkey CL in vivo. The 
inhibition is accompanied and perhaps caused by a loss 
of LH receptors and a change in cyclic nucleotides. 
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in 1978 and 1979, two women in the United States were reported to have died from electrical 
complications following sterilization with unipolar coagulating devices. Both deaths followed apparent 
bowel injuries occurring at the time of sterilization. Numerous reports have documented the 
electrical accidents associated with unipolar electrocoagulation. Because unipolar electrocoagulation 
has greater risk for these complications than alternative sterilization techniques, without proved 
greater benefits, we question the need for continuing its use in female sterilization. (AM. J. OBSTET. 


GYNECOL. 139:141, 1981.) 


LAPAROSCOPY is used in over cne third of female 
sterilizations in the United States,! and in most of these 
procedures electric current is used to coagulate the fal- 
lopian tubes. The majority of coagulations are per- 
formed with unipolar devices,? which carry the risks 
of accidental burns to the patient? and operator.' 
Through the Center for Disease Control’s nationwide 
surveillance of sterilization-related deaths, we have 
identified two deaths in the United States in the years 
1978 and 1979 that apparently resulted from inadver- 
tent burns to the bowel sustained during sterilization 
with unipolar devices. 


Case presentations _ 
Case 1. A healthy, 41-year-old woman, gravida 6, 


para 5, abortus 1, underwent laparoscopic tubal steril- 
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ization via electrocoagulation with a unipolar device. 
Coagulation, resection, and division of a segment of 
each tube were performed without apparent incident. 
The patient was discharged the day after operation. 
Twenty-three days later, she returned to the hospital 
with abdominal pain and evidence of peritonitis. She 
gave a history of having been constipated for several | 


days prior to admission but of otherwise doing well 


until shortly before entering the hospital, when she had 
begun to vomit and experience severe abdominal pain. 
When seen in the emergency room, the patient was 
found to be in septic shock. 

The following morning, she underwent laparotomy. 
Purulent material was noted throughout the peritoneal 
cavity. Although the upper gastrointestinal tract was 
normal, the small and large bowels were covered by a 
fibrinous exudate. Multiple adhesions were present 
and a perforation was noted on the anterior wall of the 
midportion of the sigmoid colon. A colectomy and di- 
verting colostomy were performed. Histologic review 
of the 5 cm colectomy specimen revealed that the per- 
foration had occurred at the site of a thermal injury. 
The patient’s conditicn deteriorated and she died 41 
days after laparotomy. Autopsy revealed a right-sided 
subdiaphragmatic abscess, peritonitis, and a small 
bowel perforation communicating with a subcutaneous 
abscess and fistula tract to the skin. 

Case 2. A healthy, 22-year-old woman, gravida 4, 
para 4, underwent dilatation and curettage followed by 
laparoscopic coagulation tubal sterilization with a uni- 
polar device. The curettage proceeded without inci- 
dent and yielded a scant amount of normal-appearing 
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tissue. Electrocoagulation with resection and divisior of 
each fallopian tube was performed withput appar-nt 
difficulty. The woman was discharged on the followng 
day. 

Seven days after the operation, the patient was hospi- 
taljzed because of abdominal pain. She was febrile and 
had evidence of intestinal obstruction. Antibiotics were 
initiated, and an emergency laparotomy was fer- 


formed. Findings included diffuse peritonitis. Al- 


though the surgeon believed preoperatively that bc-vel 
perforation had occurred, an attempt to identify -he 
perforation site was unsuccessful. The effort was hzm- 
pered because the bowel was covered with puruznt 
material. No gastroduodenal perforation could be 
identified and the pelvis appeared entirely normal. sfa- 
terial from the abdominal cavity was cultured, the av- 
ity was irrigated, and then the wound was closed. 

After operation, the patient's condition deteriorzted 
and she died 2 days later of septic shock. An autcpsy 
was performed the following day. There were no aew 
findings from those identified at surgery, i.e., no sor.rce 
of the peritonitis could be determined. Cultures of the 
abdominal cavity material grew Enterobacter cloacae, Cit- 
robacter freundü, Escherichia coli, Klebsiella pneumo-tae, 
Clostridium perfringens, and Bacteroides spp. 


” Comment 


The two deaths apparently resulted from the mal 
bowel injury following electrical accidents with uripo- 
lar coagulating devices. The colectomy specimen from 
Case | confirmed that a bowel burn had occurrec. In 
Case 2, bowel perforation is strongly implicated b- the 
following: the presence of a profuse, purulent dis- 
charge covering the bowel; the absence of gastraduo- 
denal perforation or pelvic inflammatory diseasez and 
the growth of fecal flora in the cultures of ma=rial 
from the peritoneal cavity. While some of the or- 
ganisms cultured might be recovered following pelvic 
inflammatory disease alone,’ it is very unlikely that all 
these organisms would have been recovered in t= ab- 
sence of a bowel perforation. 

Most electrical injuries to the bowel are unrecogaized 
at the time of occurrence.? In both cases reported aere, 
the tubal ligation was thought to have proceeded with- 
out complications. Patients with unrecognized bovel in- 
juries generally present 3 to 7 days after injury with 
complaints of fever and abdominal pain.” Report. d in- 
tervals from time of occurrence of injury to on et of 
symptoms vary from 18 hours to 14 days.” Onet of 
symptoms in Case 2 was consistent with this interval, 
but the patient in Case 1 did not present until much 
later. Both patients presented with fever and abdomi- 
nal pain. As in Cases ] and 2, persons who presen after 
bowel rupture are often critically ill on admission." 

Prevention of deaths caused by thermal bowel in- 
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jury. With unipolar instruments, coagulation is carried 
out with electric current that proceeds through the 
operating instrument to the forceps (active electrode). 
The current then coagulates the tube and courses 
through the patient's body to a grounding plate (return 
electrode) on the patient's skin. Therefore, the patient 
is an integral part of the electric circuit. 

Such an electric system has resulted in major acci- 
dents. The most frequent serious complication re- 
ported has been thermal injury to the bowel.? Over 100 
such cases following unipolar coagulation have been 
reported.* *? In its most recent membership survey, 
the American Association of Gynecologic Laparos- 
copists reported the incidence of bowel burns with uni- 
polar instruments to be 0.5 per 1,000 cases,® a rate 
similar to that found in the national survey conducted 
in the United Kingdom.? 

Since most bowel injuries with unipolar devices are 
unrecognized at the time of operation, the reasons for 
their occurrence can only be speculated. Many of the 
reported burns may have resulted from inadvertent 
touching of the bowel by activated forceps.? Another 
theoretical cause is arcing of sparks within the abdo- 
men. Because current used to coagulate the fallopian 
tube must course through the patient's body to reach 
the return electrode, it is possible that use of high- 
voltage current may result in sparks being generated, 
causing injury to the adjacent bowel.’® !! Other bowel 
burns may be explained by the property of capacitance. 
If nonconductive laparoscopes are used in unipolar 
systems, it is possible for the laparoscope to store cur- 
rent, thus becoming a capacitor able to cause burns if it 
touches the bowel unexpectedly." 

The unipolar system also allows the occurrence of 
electric accidents other than bowel injuries. Where con- 
tact between the grounding plate and the patient is 
inadequate, the current delivered by the active elec- 
trode may exit to a part of the patient which is better 
grounded, causing skin burns.” Burns of the abdomi- 
nal wall result when current is carried to the ground 
plate via the trocar sheath that surrounds the cautery 
instrument. By 1975, at least 25 such abdominal wall 
burns had been reported.? Burns to the face and hands 
of the operator cccurring by similar mechanisms also 
have been reported.* 

Some investigators have urged the concept of bipolar 
coagulation to reduce the risk of burns. ° In 1974, 
Rioux (see Rioux and Cloutier!?) pioneered an instru- 
ment to perform sterilization by this technique. With: 
bipolar cautery, the jaws of the grasping forceps serve 
as both the active and return electrodes, so that current 
passes between the two prongs, burning only the tissues 
grasped. This technique markedly reduces the risk of 
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bowel injuries. Only one case of thermal bowel injury 
has been reported with the use of the bipolar system." 

The introduction of mechanical devices for tubal oc- 
clusion offered nonelectric alternatives to unipolar sys- 
tems for sterilization by laparoscopy. The spring clip 
developed by Hulka and Clemens (see Hulka and as- 
sociates!?) and the silicone rubber band pioneered by 
Yoon (see Yoon and King's) were introduced at ap- 
proximately the same time as the bipolar technique. 
These devices require no use of electric current within 
the patient's body. 

Which technique of laparoscopic sterilization is the 
safest and most effective remains unclear. Currently 
there are limited data on the comparative risks and 
benefits of the various devices. When an electric tech- 
nique is chosen, the operator must decide whether to 
use unipolar or bipolar systems. Available reports? * $7* 
and theoretical considerations suggest that unipolar 
coagulation has greater risks for injury than bipolar 
coagulation. Other reports indicate that the unipolar 
technique is not more effective in producing sterility. 
In fact, the AAGL’s most recent membership survey 
indicates that while intrauterine pregnancy rates are 
approximately the same with unipolar and bipolar cau- 
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tery, there is a possible increased risk of ectopic preg- 
nancy when sterilization is performed with unipolar 
devices.” 

The Center for Disease Control’s nationwide steril- 
ization mortality surveillance effort is designed to de- 
termine why women die from sterilization procedures 
and to identify ways to prevent such deaths. A review 
of the laparoscopy-associated deaths identified to date 
indicates that the only deaths related to the method of 
tubal occlusion per se occurred with a unipolar device. 
A similar finding has been recently reported from the 
United Kingdom where three deaths were identified in 
nearly 30,000 laparoscopic sterilization procedures. Of 
these three deaths, only one was associated with the 
instrument used for sterilization; the death followed a 
bowel burn sustained with a unipolar device.” Because 
unipolar electrocoagulation apparently has a greater 
risk of electric accidents than bipolar coagulation, 
without any demonstrable greater efficacy in produc- 
ing sterility, we question the need for continuing its use 
in female sterilization. 
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Cryosurgical treatment of cervical intraepithelial 
neoplasia with follow-up of five to eight years 
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During 1972 to 1974, 181 women of different ages with cervical intraepithelial neoplasia were 
treated with cryosurgery. Of these, 170 have now been observed for 5 to 8 years. Treatment 
failures total 16%, but when the different age groups are considered the results are seen to be 
much better in young women less than 30 years of age, with only a 12% rate of failure, whereas 
older women have almost twice as many failures. One patient, 45 years of age, developed an early 
invasive cancer, but in her case pretreatment diagnosis may have been incorrect. Our conclusions 
are that cryosurgery is an easy and effective method of treating cervical intraepithelial neoplasia in 
young women, provided that the diagnosis prior to therapy is correct. Furthermore, we stress that 
after treatment the status of the patient must be checked with vaginal smears over a long period 
and also that at least one endocervical curettage and directed biopsies of the vaginal cervix should 
be done as a control. (AM. J. OBsTET. GYNECOL. 139:144, 1981.) 


Ir IS NOW GENERALLY AGREED that dysplasia and 


carcinoma in situ of the cervix in many cases develop . 


into invasive cancer.! This knowledge emphasizes the 
importance of diagnosing different stages of cervical 
intraepithelial neoplasia as early as possible and then 
adopting an appropriate treatment. 

Historically the therapy has been exclusively opera- 
tive, either conization or hysterectomy. The introduc- 
tion of vaginal cytology, however, has increased the 
number of diagnosed cervical intraepithelial neopla- 
sias, especially in young women,? and these patients, 
many of whom have not completed their families, need 
an alternative to surgery with its known complications 
on fertility and childbearing.? During the last 15 years 
different conservative methods have been used, e.g., 
electrocoagulation,* cryosurgery,’ and more recently 
laser,? with varying results. The most well-established 
of these is cryosurgery, which has been used at our 
clinic since 1972. This study is a review of results from 
a 5- to 8-year follow-up of 170 women treated 
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Table I. Age of patients treated with cryosurgery 


Age (years) | ` No. of patients 





=19 6 
20-29 95 } in 
30-39 47 
40-49 18 
50-59 3 J69 
60-69 1 

Total 170 


cryosurgically for dysplasia or carcinoma in situ of the 
cervix. 


Material and methods 


This study includes patients with cervical dysplasia or 
carcinoma in situ treated by cryosurgery at the De- 
partment of Gynecologic Oncology, University Hospi- 
tal, Uppsala, during 1972 to 1974. All of them were 
initially referred to the clinic because of repeated ab- 
normal vaginal smears. For each patient the pretreat- 
ment histopathologic diagnoses were established by 
cervical biopsies and endocervical curettage. The vagi- 
nal cervix and the cervical channel were treated sepa- 
rately with instruments especially designed for these- 
two anatomic structures, and liquid nitrogen was used 
as the refrigerant, giving a temperature of —170? to 
— 190° C. For each locale the freezing was performed in 
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Table II. Results of treatment with cryosurgery 


$ Pretreatment 
diagnosis 





Dysplasia 40 36 (9095) 
Carcinoma in situ 130 106 (8296) 
Total 170 142 (8490) 


two sessions, each 30 seconds long and with a defrost- 
ing period of 8 minutes between sessions. Initially, 
some patients were treated in a slightly modified way 
but after November, 1972, all patients were treated 
alike. A more detailed description of the freezing 
technique will be presented elsewhere. 

The cryosurgical treatment was performed on an 
outpatient basis with the use of local anesthesia (para- 
cervical block). T'he patients were allowed to return to 
work immediately or on the day following the treat- 
ment. After cryosurgery, vaginal smears were taken on 
all patients at 1 to 3, 6, and 12 months. Thereafter the 
patient was examined every year. If a patient showed 
persistent cytologic atypia, cervical biopsies and endo- 
cervical curettage were performed. If these revealed 
dysplasia or carcinoma in situ, the treatment was con- 
sidered a failure. Most of these patients were then sub- 
jected to more definitive therapy, e.g., conization or 
hysterectomy. The following classification was used: 
Carcinoma in situ included carcinoma in situ and se- 
vere dysplasia comparable with carcinoma in situ; dys- 
plasia included mild, moderate, and severe dysplasia 
(not comparable with carcinoma in situ). 


Results 


From June, 1972, to December, 1974, a total of 181 
patients with dysplasia or carcinoma in situ of the cer- 
vix were treated with cryosurgery. For different rea- 
sons nine of thése were not accessible for follow-up, 
and another twó refused to come to our clinic for con- 
trol smears. The remaining 170 patients have now been 
under observation for 5 years or more. Their ages 
ranged from 18 to 60 years with the majority between 
20 and 29 years of age at the time of cryosurgery 
(Table I). As seen in Table ‘I, the pretreatment diag- 
nosis was dysplasia of different degrees in 40 cases and 
carcinoma in situ in 130. The overall recovery rate was 
8496 with a slightly higher figure in the dysplasia group 
compared to that of carcinoma in situ. At the follow-up 
examinations 28 patients were found to have residual 
atypia of the cervix. Ten had dysplasia; 17 had carci- 
noma in situ, and one patient had an early invasive 
cancer. The latter patient was a 45-year-old woman 
who was treated because of carcinoma in situ. How- 
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Follow-up diagnosis 





2 2 
8 15 1 * 
10 17 l 


Table III. Time between cryosurgery and diagnosis 
and treatment of patients with failure 






First abnormal 
vaginal smear 


(No. of patients) 


Time since 


cryosurgery 
(months ) 


Biopsies and. endocervical 
curettage and/or conization 
or hysterectomy (No. of patients) 








=12 24 15 
13-24 3 9 
25-36 1 1 
37-48 0 0 
49-60 0 3 


Table IV. Failures in relation to age at time of 





cryosurgery 
Age at time of | No. of patients | No. of patients | Percentage 
cryosurgery (years) treated with failure | of failures 
“529 101 12 © 1 
=30 69 16 23 


ever, invasive cancer was diagnosed only 2 months 
after cryosurgery, which may indicate an incorrect pre- 


‘treatment diagnosis. 


In almost every case of treatment failure the first 
abnormal vaginal smear appeared within 1 year (Table 
III). In fact, as many as 18 of the 28 patients had the 
first positive smear ] to 3 months after cryosurgery. As 
shown in the same table, there was often a delay, for 
reasons unknown, in further treatment of the patients 
with failure and some women were not correctly 
treated until some years after the appearance of ab- 
normal smears. However, none of them developed in- 
vasive cancer. 

When the treatment failure rate is examined in rela- 
tion to age at the time of cryosurgery (Table IV), it is 
seen that there were twice as many failures in the older 
group as in the younger (23% and 12%, respectively). 
Eight of the women who had recurrent atypia of the 
cervix were treaied by directed punch biopsies and en- 
docervical curettage; five had a second cryosurgery 
treatment, and 10 underwent conization (Table V). In 
another. four patients a hysterectomy was performed 
and, in accordance with our routines, the woman with 
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Table V. Treatment of patients with failure 











Diagnosis after Second cryo- 
treatment failure surgical treatment 
. Dysplasia i 8 l 1 
Carcinoma in situ 4 


Invasive Carcinoma 





the early invasive cancer was treated radiologically be- 
fore hysterectomy. Of the 28 with failure, 12 were ini- 
tially subjected to a second cryosurgery treatment. The 
results were very disappointing as only five were cured 
(Table V). Additional therapy (directed biopsies, con- 
ization, or hysterectomy) was required in the remaining 
seven before the vaginal smears were negative. After 
cryosurgery almost every woman complained of a pro- 
fuse discharge for 2 to 4 weeks but apart from that 
there were very few other complications. One woman 
had severe salpingo-oophoritis and was hospitalized for 
10 days. Two other patients were observed for-a couple 
of days at the clinic because of moderate bleeding but 
needed no additional treatment. Finally, nine women 
were treated with antibiotics because of a suspicion of 
salpingitis but the diagnoses were never confirmed. No 
late complication has been reported so far. 


Comment 


Cryosurgery is today an accepted and well-es- 
tablished therapy for dysplasia and carcinoma in situ 
of the cervix. At our clinic we have now observed 170 
women treated with cryosurgery 5 to 8 years ago. The 
failure rate in the whole group is 1696 and this result is 
comparable with results reported from other clinics? 7 
and also with results reported with cold-knife coniza- 
tion. We found that the failure rate for women 
younger than 30 years of age was only half of that for 
older women (12% and 23%, respectively). The expla- 
nation of this might be the fact that older women more 
often have lesions high up in the cervical channel 
where it is difficult to obtain adequate freezing of the 
epithelium. l 

Since cryosurgery does not give any material for 
diagnosis, it is necessary to perform pretherapy di- 
rected punch biopsies of the vaginal cervix and en- 
docervical curettage on every patient to rule out the 
possibility of invasive cancer. Preferably, of course, this 
should be done with the aid of colposcopy. Among the 
failures in our material, one patient developed an early 
invasive cancer. As discussed earlier, we suspect that 
the pretreatment diagnosis was incorrect and that she 


Treatment (No. of patients) 
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Hysterectomy and 
radiologic treatment 






Surgical conization Hysterectomy 





already had invasive carcinoma before cryosurgery. All 
failures were diagnosed within 3 years after treatment 
and most of them were diagnosed within the first year. 
This result is concordant to that found by other inves- 
tigators.’ We believe that itis important to realize that a 
failure represents an insufficiently treated disease and 
that it should not be regarded as a recurrence. Women 
who undergo surgical conization because of carcinoma 
in situ constitute a high-risk group,'? even after suc- 
cessful therapy, and the same is certainly true for pa- 
tients treated with cryosurgery. Therefore, these pa- 
tients should be subjected to a long sequence of annual 
follow-ups, probably for 10 years or more. 

In our clinic cryosurgery is used even if the lesion is 
localized within the cervical channel. To justify this we 
have different probes designed especiaily for the en- 
docervix and ectocervix. In agreement with others,’ we 
consider that in all patients treated with cryosurgery an 
endocervical curettage, and even biopsies of the vaginal 
cervix, should be performed as a control 1 vear after 
treatment. Of cause, this is most important in patients 
with endocervical lesions. However, this routine was 
not used from the start of this study and thus the ma- 
terial comprises only about 80 patients, all of them with 
normal results. l 

Compared to other methods, cryosurgery has very 
few complications and the only risk involved is that of 
salpingitis. Even if very few infections have been re- 
ported it is of utmost importance to minimize this risk, 
as most of the patients treated are young women in 
whom fertility must be preserved. Consequently, dur- 
ing the past years every patient has been offered 
preventive antibiotic treatment for 1 week after 
cryosurgery. ` 

Finally, it is our opinion that cryosurgery is a good 
therapy when cervical intraepithelial neoplasia is diag- 
nosed in women under 30 years of age. It can be done 
onan outpatient basis without general anesthesia. The 
frequency of postoperative complications is very low 


.and the patient can return to work soon after treat 


ment. There is no interference with childbearing or 
delivery and the risk of reduction of fertility is minimal. 
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The technique and application of fine-needle aspiration cytol ogy in the management of gynecologic 
cancer-are discussed. The authors report 90 cases that have been evaluated by means of 
fine-needle technique. The technique has been applied both for primary diagnosis and for follow-up 
evaluation. Among the 90 cases reported, there were two false negatives and one false positive and 
three cases in which the histologic findings were false negative. (AM. J. OBSTET. GYNECOL. 


139:148, 1981.) 


THE CONCEPT OF diagnostic needle aspiration was 
born more than 50 years ago. It was first described by 
Guthrie,’ in 1921, and later by Stewart,” in 1933, and 
by Martin and Ellis? in 1934. The early techniques 
used larger needles, usually 18 gauge; our current 
technique would make the use of this larger sized nee- 
dle somewhat hazardous. The technique is to be clearly 
differentiated from a needle biopsy in which a core of 
tissue is obtained and the tissue is processed for his- 
tologic section. In fine-needle aspiration cytology, the 
specimen is prepared and interpreted according to es- 
tablished cytologic rather than histologic criteria. The 
current technique and instrumentation stem predomi- 
nantly from the works of Franzén and Zajicek in Scan- 
danavia. They have acquired extensive experience with 
transrectal prostatic aspirations, aspirations of lymph 
nodes in the neck,® and aspiration of solid and cystic 
breast lesions.® The first report on the application of 
fine-needle aspiration cytology to the management of 
gynecologic oncology patients was made in 1979 by 
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Sevin and associates,’ who reported a 96.4% accuracy 
in differentiating between malignant and benign con- 
ditions. Additionally; in their institution with its strong 
emphasis on the subspeciality of gynecologic pathology 
and cytology, they were able to predict accurately the 
histologic diagnosis by means of the fine-needle cytol- 
ogy in 97.9% of cases studied. 

The data that we now report were accumulated over 
a 2-year period as an integral part of the care of gyne- 
cologic oncology patients. 


Material and methods 


Shown in Fig. 1 is the equipment that we use, de- 
pending upon the site that we wish to evaluate. We 
consider that the 20 ml syringe holder- ~aspirating de- 
vice is essential since it allows increased suction to: be 


placed on the syringe with one hand while the other 


hand is localizing or fixing the mass to be aspirated. 
Also pictured is the Franzén needle guide which we use 
for some transvaginal aspirations. It is especially useful, 
however, for transrectal aspirations to help guide the 
needle to the proper spot. The three needle sizes which 
we consider to be essential are also shown in the photo- 
graph. They are a 20 cm, 22-gauge disposable Chiba 
needle for use through the Franzén needle guide; an 
8.9 cm, standard 22-gauge spinal needle; and a 3.8 cm, 
standard 22-gauge needle. 

Most sites that we aspirated were localized by palpa- 
uon. Occasionally, we employed ultrasonography. The 
fluoroscope was also used to guide us toward an inter- 


0002-9378/8 1/020148-+06$00.60/0 © 1981 The C. V. Mosby Co. 


Volume 139 
Number 2 





— — 


Fine-needle aspiration cytology 149 


Fig. 1. The instruments used for fine-needle aspiration cytology. 


nal site, such as an opacified para-aortic lymph node. 

Superficial sites, such as lymph nodes, were most 
frequently sampled by means of the 3.8 cm, 22-gauge 
needle. Palpable abdominal tumors and most masses 
palpable at the vaginal apex were sampled with the 8.9 
cm, 22-gauge spinal needle. With the use of the Fran- 
zen needle guide and the 20 cm, 22-gauge Chiba nee- 
dle, all other areas of the true pelvis could be reached 
either transvaginally or via a transrectal approach. The 
usual situation was one in which no material was visible 
within the syringe, with the aspirated material being 
totally contained within the needle. Under these cir- 
cumstances, the needle was emptied onto a slide, the 
material was spread with a second slide, and the two 
slides were immediately sprayed with fixative. The ma- 
terial was then stained by the standard Papanicolaou 
technique. If a large amount of aspirated material was 





collected, it was placed in a rubber-stoppered tube with 
a few drops of heparin and sent to the cytology labora- 
tory. The fluid was centrifuged, any sediment was pro- 
cessed for cell block, and the supernatant was used for 
cytologic study. 

The diagnoses were confirmed either histologically 
at the time that the fine-needle aspiration was per- 
formed (46 cases) or within a brief interval after 
exploratory laparotomy (22 cases), or by the obvious 
clinical situation (22 cases). This last group of cases 
consisted of three subgroups. The first group com- 
prised patients in whom more than one site was sam- 


Table I. Location of fine-needle aspiration samples 


Sites No. 
Lymph nodes: 13 
Para/aortic l 
Supraclavicular 3 
Inguinal 7 
Common iliac l 
Obturator l 
Cul-de-sac (random sampling and/or nodules) 37 
Peritoneal fluid 4 
Intra-abdominal masses 2 
Pelvic mass 6 
Parametrium 17 
Uterosacral ligament 2 
Bladder 


l 
Anterior rectal wall l 
Posterior sacral mass l 
Liver l 
Vaginal nodules 4 





Table II. Distribution of fine-needle aspirations by 


diagnosis 











Un- 
treated 


After 
therapy 






Clinical diagnosis Total 








Carcinoma of ovary 47 2 45 
Carcinoma of cervix 16 16 
Carcinoma of endometrium 7 7 
Carcinoma of colon 5 5 
Carcinoma of vulva/vagina 5 l 4 
Carcinoma of fallopian tube l l- 
Pelvic mass/right ovarian malignancy 6 6 0 
Carcinoma of breast 3 3 
Total 90 9 8I 
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Fig. 2. Case 1. Sheet of tumor cells with keratinized cytoplasm, irregular nuclear borders, and “india 
ink" nuclei. Diagnosis: Well-differentiated keratinized squamous cell carcinoma. (X 400.) 


pled with the fine needle, but not all were biopsied. 
This occurred when an aspiration exactly resembled a 
previous sample that had biopsy confirmation. In the 
second group were patients who had negative findings 
by random follow-up sampling of the pelvis and either 
refused a second-look procedure or had had one 6 
months to 1 year previously. These patients have now 
been observed a minimum of 8 months. The third 
group was made up of patients with extensive cancers 
in whom the biopsy was considered to be superfiuous 
and/or risky. 


Results 


Table I shows the location of the fine-needle aspira- 
tion samples that we are reporting. Table II shows the 
distribution of the cases by diagnoses, and also that the 
fine-needle technique has been employed predomi- 
nantly for following patients after therapy. The aspira- 
tions fall into three categories: those that were per- 
formed for initial diagnosis; those that were doneafter 
therapy in which specific findings, such as a nodule, 
were evaluated; and those performed after therapy in 
which the pelvis was randomly sampled without specific 
clinical findings. Three case reports are presented in 
order to demonstrate these categories. 


Case reports 

Case 1. P. J., a 27-year-old white woman, presented 
with an ulcerative, keratinizing squamous cell carci- 
noma of the cervix. A preoperative intravenous pyelo- 
gram was normal. However, at the time of examination 


under anesthesia, a 2 cm pelvic sidewall nodule was 
appreciated. A transvaginal fine-needle aspiration of 
the right pelvic sidewall nodule was done, and the cyto- 
logic examination revealed keratinizing squamous cell 
carcinoma (Fig. 2). At exploration, a positive 2 cm right 
obturator node was confirmed, as well as the presence 
of positive para-aortic nodes. This is an example of use 
of the technique for primary diagnosis. 

Case 2. E. L., a 55-year-old woman, presented with a 
Stage IIA nonkeratinizing squamous cell carcinoma of 
the cervix. At exploration, she was found to have a 
positive para-aortic node. Sixteen months after pelvic 
and para-aortic node radiation, the patient developed 
pain in a right sciatic distribution, and an intravenous 
pyelogram showed a partial ureteral obstruction at the 
level of the pelvic brim. A lymphangiogram showed a 
highly suspicious right common iliac lymph node. Un- 
der fluoroscopic guidance, a fine-needle aspiration was 
performed on the common iliac lymph node, and this 
revealed nonkeratinized squamous cell carcinoma (Fig. 
3). This is an example of an evaluation of a specific 
finding after therapy. 

Case 3. J. T., a 40-year-old white woman, presented 
with a Stage III, poorly differentiated adenocarcinoma 
of the ovary. Fourteen months after surgical debulking 
and multiple-drug chemotherapy, the patient was to- 
tally without clinical evidence of disease. Coincidental 
to the performance of cystoscopic examination for 
hematuria, a fine needle was passed into the cul-de-sac, 
and the pelvis was randomly sampled. Recurrent ade- 
nocarcinoma was diagnosed on fine-needle aspiration 
and later confirmed by exploratory operation (Fig. 4). 


This is an example of random pelvic sampling at fol- * 
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Fig. 3. Case 2. Monolayer sheet of malignant cells exhibiting anisokaryosis and hyperchromasia. No 
cytoplasmic differentiating features are apparent. Diagnosis Poorly differentiated squamous cell 


carcinoma. (X 400.) 





Fig. 4. Case 3. Three-dimensional cluster of tumor cells in a papillary configuration. Diagnosis: 


Poorly differentiated adenocarcinoma. ( X 400.) 


low-up without evidence of a specific recurrence. 
Table III summarizes the results. The fine-needle 
aspiration diagnosis was recorded as positive in 48 cases 
and benign in 37 cases, and the aspiration was insuf- 
ficient in five cases. All diagnostic discrepancies oc- 
curred in the group with biopsy correlation. This is not 
surprising when the makeup of the group which did 


not undergo biopsy is considered. As noted in the table, 


there was one false positive aspiration which was an 
aspiration of an enlarged inguinal lymph node in a 
patient with extensive extramammary Paget's disease. 
The cytologic examination revealed several small sheets 
of cells with enlarged nucleoli. Removal of the lymph 
node showed a sinus histiocytosis. There were two false 
negative aspirations, both of which were fairly early in 
our experience with the technique and both of whjch 
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Table III. Results of fine-needle aspiration 
















Fine-needle 
aspiration diagnosis 





False negative 


False positive 


diagnosi 






Total 


diagnosis 





Malignant 48* l 
Benign 37 2 

Insufficient 5 

Total 90 2 l 





* Three patients had false negative histologic diagnosis 


occurred in large masses. The aspiration had not be- 
gun close enough to the surface of the mass, and we 
obtained primarily necrotic debris from the central 
portions of the mass. Five aspirations were insufficient 
since the amount of cellular material on the slide was 
too sparse for evaluation. It should be noted that there 
were three patients in whom the fine-needle aspirasion 
showed a malignancy although the initial biopsies were 
all negative. These individuals had pelvic masses just 
above the vaginal apex. Biopsy specimens were initially 
taken of the visible vaginal portion, and in these three 
instances only necrotic and inflammatory tissue was 
present. This demonstrated one of the advantage: of 
the fine-needle aspiration technique, namely, that the 
needle passes through the entire mass, thereby sam- 
pling multiple areas. Additional biopsies at deeper sites 
were performed in all these patients, and the presence 


of malignancy was confirmed. 
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Fig. 5. Photograph of the Nordenstrem screw (screw, 0.55 mm; cannula, 0.8 by 172 mm). 


Comment 


At our institution, fine-needle aspiration cytology is 
an integral part of the practice of gynecologic oncol- 
ogy. In fact, we are significantly dependent upon this 
technique. The ease and rapidity with which otherwise 
diagnostic dilemmas can be solved are impressive. Fre- 
quently, a diagnosis is made that would otherwise re- 
quire laparotomy. 

In the process of staging a patient who has a disease 
such as cervical cancer, the fine needle has obvious ad- 
junctive applications. Since random sampling is not 
used at our institution during initial diagnostic phases, 
the fine-needle results would not be standing alone as a 
contribution to determining the patient's stage. How- 
ever, frequently it can be applied to add support to 
clinical findings (as in Case 1), or to influence one's 
decisions when the clinical findings are equivocal in 
nature. The use and approval of fine-needle aspiration 
in the staging process in general will have to be deter- 
mined in the future as the availability of the technique 
expands. 

We believe that the technique is an invaluable ele- 
ment in the practice of gynecologic oncology. However, 
it must be emphasized that an interested and skilled 
cytology department is essential. An additional point to 
make is that, contrary to the studies from the Univer- 
sity of Miami,* the cytopathologic interpretation was 
made by two of us who are general pathologists and not 





subspecialists in gynecologic pathology. We think that 
this is an extremely important point, in that a general 
‘pathologist well versed in gynecologic pathology as well 
as cytology can provide reliable diagnoses. Addition- 
ally, the point has been made by the Miami group that 
diagnoses such as a “positive” or “negative” are “abso- 
lutely meaningless,"* and that a diagnosis with the use 
of histologic terminology is essential. We use histologic 
terminology when possible. However, the interpreta- 
tion of the slide as positive or negative for malignancy 
provides useful information at that level even without 
the use of a histologic description. 

We have been impressed by the ease with which the 
technique can be used, and by the high degree of ac- 
ceptability on the part of the patient. Seventy-three 
percent of the fine-needle aspirations have been per- 
formed without the use of anesthesia. The aspirations 
are handled in priority fashion by the cytopathology 
laboratory, and the results are available routinely 
within a few hours. 

We have had no complications that resulted from the 
use of the fine-needle aspiration technique. For many 
of the intra-abdominal aspirations, the needle must 
pass through loops of bowel and may occasionally 
strike a vessel, but, in our experience, this has not 
caused any complications, because of the thinness of 
the needle. A very large worldwide experience in the 
evaluation of nongynecologic neoplasms supports the 
absence of complications. Not enough time has elapsed 
to determine whether aspiration of the tumors has a 
detrimental effect on prognosis. However, a report by 


Berg and Robbins" evaluates 1,412 patients who un- 
derwent diagnòstic aspirations of breast lesions, and a 
15-year follow-up demonstrated no effect on prog- 
nosis. Nonetheless, we are still not prepared to use the 
fine needle to evaluate primary ovarian masses, be- 


pes : "MC 
cause of the potential risks of peritoneal contamina- 


tion. Kjellgren and associates! discuss this procedure 
but make no statement on the safety of the technique in 
terms of contamination of the peritoneal cavity with 
viable tumor cells. 

Currently, we are comparing the fine-needle aspira- 
tion technique with the use of the Nordenstróm screw 
(Fig. 5), since this particular fine-needle diagnostic 
technique may be simpler and more applicable in the 
evaluation of certain types of masses. 

It is worth mentioning that one should not become 
too rigid in the matter of fine-needle aspiration cytol- 
ogy and apply it just to the evaluation of masses or to 
random sampling. The thinness of the needle is the 
critical factor which permits the obtaining of fluid from 
the abdomen or the chest with great safety and minimal 
discomfort to the patient. This is an appropriate ex- 
tension of the technique. 

As one views the use of fine-needle aspiration, the 
advantages are clearly simplicity of technique, mark- 
edly reduced costs and hospitalization time, and a re- 
duced risk of trauma associated with diagnostic proce- 
dures. The technique has proved to be accurate and its 
use is readily acceptable to the patient. The only major 
drawback to the technique is its dependence upon 
good-quality cytologic evaluation. 
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The significance of atypical vessels and 
neovascularization in cervical neoplasia 


FREDERICK SILLMAN, M.D. 
JOHN BOYCE, M.D. 
RACHEL FRUCHTER, Pu.D. 
Brooklyn, New York 


The relationship between atypical vessels seen colposcopically and dysplasia, carcinoma in situ 
(CIS), microinvasion, and frank invasion was studied quantitatively. No atypical vessels were found 
with dysplasia, but 2.8% of patients with CIS had atypical vessels. Half of the patients with 
microinvasion and all of the patients with frank invasion, in whom the entire zone of transformation 
was viewed, had atypical vessels. Eighty-two percent of the patients with atypical vessels had 
invasion. The conclusions are: (1) Atypical vessels are not present with dysplasia and rarely present 
with CIS. (2) Atypical vessels may be associated with microinvasion, but are required for frank 
invasion to occur. (3) Because atypical vessels are usually associated with invasion, which can be 
in or near the field of atypical vessels, diagnostic cone biopsy should be performed if atypical 
vessels are seen and colposcopic biopsies do not show frank invasion. (4) Microinvasion without 
atypical vessels may be a localized disease. (AM. J. OBSTET. GYNECOL. 139:154, 1981 B) 


THE MICROCIRCULATION provides important clini- 
cal clues in colposcopy for the evaluation of cervical 
neoplasia" * and is also of biologic importance in un- 


derstanding carcinogenesis.” ° 


The normal, terminal microcirculation of the cervix 
is characterized by fine, subepithelial, reticular vessels. 
Epithelium with increased metabolic demand, due to 
active metaplasia, inflammation, repair, or intraepi- 
thelial neoplasia, is characterized by punctation and 
mosaicism which represent a “remodeling of the pre- 
existing (vascular) network.”® Vessels that are nourish- 
ing intraepithelial neoplasia are distinguished by an 
increased coarseness, irregularity, and intercapillary 
distance. Atypical vessels represent new vessels, possi- 
bly humorally induced by a tumor angiogenic factor." 
At their earliest stage, atypical vessels bridge the inter- 
face between in situ and invasive cancer and have clini- 
cal and biologic significance which is not completely 
understood. 

Atypical vessels are qualitatively associated with in- 
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vasive cancer. However, the quantitative data support 
both sides of the debate on whether atypical an- 
giogenesis precedes or follows invasion. Uncertainty 
about the significance of atypical vessels is exemplified 
by the varying degrees of diagnostic thoroughness used 
in evaluating patients in whom they are found. An 
important question is whether diagnostic conization 
should be performed in patients with atypical vessels if 
invasion is not found on colposcopically directed biop- 
sies and endocervical curettage (ECC). 

Three measures reflect the quantitative association 
of atypical vessels with invasive cancer: (1) the fre- 
quency of atypical vessels in patients with intraepithelial 
neoplasia; (2) the frequency of atypical vessels in pa- 
tients with invasive cancer; and (3) the frequency of 
invasive cancer in patients with atypical vessels. 

The purpose of this study was to provide more data 
on the three above-listed measures in order to help 
clarify clinical management and to lend circumstantial 
evidence to the query of whether atypical angiogenesis 
is a prerequisite for or the result of invasion. 


Material and methods 

Patients who were found to have atypical vessels on 
colposcopy at the Downstate Medical Center during the 
years 1976-1978 are the principal focus of this study. 
Patients with macroscopically visible invasive cancers 
were excluded from the study, since such lesions were 
usually biopsied directly. 
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Fig. 1. Bizarre vessels, with cervicitis (4) and in the vagina after radiation therapy (B). 





Fig. 2. Distal endocervix showing invasive cancer (arrow) infiltrating underneath epithelium from 
xt more proximal endocervix 
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Table I. Frequency of atypical vessels in patients with cervical neoplasia 








Histology Patients examined 








» Moderate dysplasia or less 1,481 
Severe dysplasia 487 
Carcinoma in situ 390 
Microinvasion 8 
Frank invasion 49 

Total 2415 


Atypical vessels 









Frequency 
1,481 0 0 
487 0 0 
379 11 2.8 
4 4 50 
4 45 92 
2,355 60 2.5 





Fig. 3. Colpophotograph of aceto-white lesion containing 
coarse punctation and four atypical vessels (encircled). 


Microinvasion was considered to be invasion that was 
3 mm or less below the basement membrane without 
vascular involvement. 

Kolstad and Stafl's definition of atypical vessels, 
magnificently illustrated by their colpophotographs, 
was used.’ Atypical vessels are two to ten times wider 
than normal capillaries’ and are irregular in width, 
shape, and course. They have a horizontal component 
and abruptly appear and disappear. They are sepa- 
rated from each other, often widely, and form no regu- 
lar pattern, although occasionally they may simulate a 
deranged network. Atypical vessels can be confused 
with “bizarre” vessels which bear some resemblance to 





them but do not fulfill all of the criteria for them. 
Bizarre vessels may be prominent and tortuous, but 
irregularities are less abrupt and intercapillary distance 
is less than that with atypical vessels. Bizarre vessels are 
not accompanied by other colposcopic indications of 
cancer, such as a focal lesion with darkened hues and 
irregular contours. Bizarre vessels are infrequently 
seen after trauma, such as infection, erosion, previous 
biopsy, cautery, cryosurgery, or laser treatment, but 
more frequently after radiation (Fig. 1). 

All but one patient with atypical vessels, and no inva- 
sion on colposcopically directed biospies or endocervical 
curettage, underwent a cone biopsy and/or hysterec- 
tomy. Even though that one patient was lost to follow- 
up after colposcopy, she is included in the group of 
patients with atypical vessels and no invasion, since we 
were testing the hypothesis that atypical vessels are al- 
ways associated with invasive cancer and vice versa. 


Results 

During the 3-year study period, 2,415 patients were 
examined for cervical neoplasia (Table I). Of the 60 
patients who had atypical vessels, all had either in situ 
or invasive cancer. No patient with dysplasia had atypi- 
cal vessels. 

Frequency of atypical vessels in patients with car- 
cinoma in situ. Three hundred and ninety patients 
had carcinoma in situ (CIS), and 11 (2.8%) of these had 
atypical vessels. In seven of the 11 (64%) the cytologic 
features were suggestive of invasion. 

Frequency of atypical vessels in patients with inva- 
sive cancer. Four patients (50%) with microinvasion 
had atypical vessels, and the mean depth of invasion of 
the cancer was 0.6 mm. The mean depth of invasion 
was 1.75 mm in the four patients in whom atypical 
vessels were not seen. The entire zone of transforma- 
tion was seen in the four patients who did not have 
atypical vessels. . 

Forty-five patients (92%) with occult frank invasion 
had atypical vessels. In the four patients without atypi- 
cal vessels, the view was not inclusive of the entire zone 
of transformation, so that, possibly, atypical vessels. 
were present but not seen. 


Volume 139 Atypical vessels and neovascularization in cervical neoplasia 157 


Number 2 . 





Fig. 4. Microinvasion (arrow), 0.1 mm, found in endocervix adjacent to aceto-white lesion seen in 
Fig. 3. 


Table II. Frequency of atypical vessels reported by different authors 





Frequency of atypical vessels 









Frank 


Author (occult) invasion 





Sillman, Boyce and Fruchter O% (0/487) 2.8% (11/390) 50% (4/8) 92% (45/49) 
Johannisson et al." 0% — (0/23) 2% (1/47) "Often"/ 18* 
Ogawa and Maki" 0 (0/40) 49. (3/81) 40% (14/35) 
Noda” O% (0/69) 3% (3/102) 67% (24/36) 3-5 mm; <67%* 
Sugimori et al." 3% (1/37) 6% (4/66) 33% (14/43) 
Van Meir et al. 09. (0/9) 3-5 mm; 73% (8/11) 
Kuramoto et al.'* 61% (36/59) 
Sasaki et al,” 30%* 
lovell et al.” 16% (6/37)* 88% (23/26)* 

Range 0-3% 2-6% 33-67% 73-92% 

Mean 0.15% (1/656) 3.2% (22/686) 51% (92/181) 88% (53/60) 


_ Cr 


*Not included in range and mean figures because definitive data were not available. 


+ Frequency of invasive cancer in patients with atyp- cases were particularly instructive, they are presented 
ical vessels. Of the 60 patients with atypical vessels, 49 here in brief. 
(82%) had invasion. In four patients, the field of atypi- 
cal vessels was biopsied and only CIS was found. How- J. D., 40 years old, had a Papanicolaou smear of se- 
ever, additional tissue revealed invasion nearby in the vere dysplasia. The colposcopic view was inclusive ot 


endocervix. Because the findings in the latter four the entire zone of transformation, and atypical vessels 
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Fig. 5. A few, early, atypical vessels on anterior execervix 
(opening of mosaics and slight “tadpoling,” arrows), heralding 
invasion in anterior endocervical canal. 


were seen on the exocervix. The colposcopic impres- 
sion was microinvasion. Biopsy specimens from the 
area revealed CIS. The ECC was negative. A hysterec- 
tomy was performed for CIS, and the uterus contained 
an area of frank invasion in the endocervix that was 
partly covered by noninvasive epithelium (Fig. 29. 

V. K., 57 years old, had cells suggestive of invasion 
ona Papanicolaou smear. The colposcopic view was not 
inclusive of the entire zone of transformation. Aw pical 
vessels were seen. Biopsy specimens from an en- 
docervical lesion and ECC showed CIS. The diagnostic 
cone showed frank invasion in the endocervix. 

E. Y., 41 years old, had a Papanicolaou smear com- 
patible with CIS. She had a focal aceto-white lesion with 
four atypical vessels (Fig. 3), which was excised and 
showed CIS. At hysterectomy, 0.1 mm of microinva- 
sion was found in the adjacent endocervix (Fig. 4). 


D. M., 43 years old, had a Papanicolaou smear of 


CIS. She was 14 weeks’ pregnant. A few, early, atypical 


vessels were seen on the exocervix (Fig. 5). Biopsy of 


this area revealed CIS. Visually directed biopsy of the 
distal endocervical canal was performed with a curet 
because of the atypical vessels on the exocervix and 
slight contour irregularities of the endocervix. and 
frank invasion was found. The radical hysterectomy 
specimen contained 7 mm of invasion. 
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Comment 

Table II shows the frequency of atypical vessels re- 
ported in this study and by other authors. Five inves 
tigators found atypical vessels in 0.15% of patients with 
severe dysplasia. The frequency for CIS was 3.2%. 

Atypical vessels were seen in 51% of patients with 
microinvasion. Noda," Sugimori? and Tovell'" and 
their associates defined microinvasion as invasion up to 
3 mm. Sasaki," Kuramoto,'? Ogawa," and Johannis- 
son" and their associates did not define the depth of 
microinvasion. The data from the Downstate Medical 
Center did not suggest a correlation between atypical 
vessels and the depth of invasion when the invasion was 
less than 3 mm. All patients whom we have seen with 
invasion greater than 3 mm, and in whom the entire 
zone of transformation was viewed, had atypical ves- 
sels. Noda found atypical vessels in 67% of patients 
with up to 3 mm of invasion, and atypical vessels less 
often with 3 to 5 mm of invasion because of the 
"greater distance of the vessels from the surface." Van 
Meir and associates" saw no atypical vessels in patients 
with 1 to 3 mm of invasion, but the entire zone of 
transformation was not viewed in most of their pa- 
tients. They saw atypical vessels in eight of 11 (73%) 
patients with 3 mm to 5 mm of invasion. 

Although Table II reveals some quantitative differ- 
ences, there is surprising agreement on the frequency 
of atypical vessels with various stages of cervical neo- 
plasia, despite the subjectivity and experience involved 
in the interpretation of atypical vessels. This agreement 
is supported by the work of Koller’ and his review of 
the literature prior to 1962. The variations in ter- 
minology and lack of quantitative data make quantita- 
tive assessment conjectural prior to the middle 1960s. 

A most important question is whether atypical vessels 
are a predecessor and prerequisite for invasion or 
whether atypical vessels result from invasion. The 
finding of Stafl and Mattingly® of progression to mi- 
croinvasion within 6 months in six patients with atypi- 
cal vessels and CIS, and our findings of invasive cyto- 
logic features in 64% of our patients with atypical 
vessels and CIS, suggest that such patients have an 
imminently invasive neoplasm. However, the authors 
listed in Table II found that 49% of the patients with 
microinvasion did not have atypical vessels. This favors 
the belief that neovascularization is not necessary for 
microinvasion, and is consistent with the experimental 
evidence cited by Folkman and associates? * ' which 
indicates that malignant tumors up to 2 to 3 mm in 
diameter can be nutritionally sustained by diffusion 
alone. Why a few patients with CIS have atypical vessels 
and why many with microinvasion do not is not clear. 
Whether atypical vessels require only that an an- 
giogenic factor be secreted is not yet known. Evidence 
exists that there are other prerequisites, such as the 
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location of capillaries within 3 mm of the secreting 
neoplastic cells, and neoplastic microtrauma to the 
` capillary endothelium." The latter phenomena may 
occur by chance in approximately 50% of patients with 
microinvasion. With frank invasion, not only are these 
phenomena more likely to occur, but neovascularization 
is necessary to sustain the larger volume of tumor. 
Several clinical implications can be drawn. Any of 
the following criteria are currently accepted as an indi- 
cation for diagnostic cone biopsy. (1) The colposcopic 
view is not inclusive of the entire zone of transforma- 
tion. (2) Histologic features are more than one step 
below the cytologic findings. (When the cytologic 
findings suggest invasion, frank invasion must be 
found on colposcopic biopsy for a definitive diagnosis.) 
(3) The ECC specimen contains malignant epithelium 
without a diagnosis of frank invasion. (A diagnostic con- 
ization is sometimes indicated if dysplasia is found on 
ECC.) (4) The initial biopsy specimens reveal micro- 
invasion. 
Our finding that 82% of patients with atypical vessels 
had invasion, and that invasion may be near (possibly 
secreting an angiogenic factor) but not in the field of 


atypical vessels, led us to conclude that the presence of 
atypical vessels without frank invasion is a fifth indica- 
tion for diagnostic cone biopsy. In several patients, 
atypical vessels were the earliest and only clue to 
invasion. "M 

Conservative therapies for CIS that do not yield ad- 
ditional histologic findings (i.e., cryosurgery, cautery, 
laser therapy, immunotherapy, topical 5-fluorouracil) 
are dangerous in the presence of atypical vessels. 

In like fashion, microinvasion with atypical vessels 
may be more malignant than its histologic equivalent 
without atypical vessels. Averette and associates'* made 
a strong case for nonmetastasis of microinvasion of 1 
mm or less. To date, this is the only degree of invasion 
that has been proved to be “100%” safely treatable by 
nonradical means. It is possible that microinvasion of 1 
mm to 3 mm without atypical vessels also carries no risk 
of metastasis and could be treated nonradically.'* Mi- 
croinvasion of more than 1 mm with atypical vessels 
may be treated more surely with radical surgical proce- 
dures or radiation. This is highly speculative and yet to 
be proved. 
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Effect of cyproheptadine on chlorpromazine 
stimulation of prolactin in women 


JOHN A. BOARD, M.D. 
ROBERT J. FIERRO, M.D. 
Richmond, Virginia 


In five normal women, the expected chlorpromazine-induced rise in serum prolactin was inhibited by 
pretreatment with a serotonin antagonist, cyproheptadine. This indicated that the serotoninergic 
system has an excitatory effect on the release of prolactin. When similar studies were done in nine 
women with hyperprolactinemia and galactorrhea, the administration of chlorpromazine did not 
consistently produce a rise in serum prolactin, and pretreatment with cyproheptadine did not have a 
predictable effect. In most cases, this chlorpromazine-induced reduction in the prolactin inhibitory 
factor could not further increase the secretion of prolactin, so that there was no rise to inhibit. 


(Am. J. OBSTET. GYNECOL. 139:160, 1981.) 


THE ADMINISTRATION of serotonin precursors has 
been shown to stimulate the secretion of human pro- 
lactin.™ * Such precursors also stimulate thyrotropin. 
This implies that serotonin may act as a hypothalamic 
neurotransmitter in the production of thyrotropin- 
releasing factor (TRF), which also acts as a prolactin- 
releasing factor.* 

The antiserotonin agent cyproheptadine* has been 
shown to blunt the stimulatory effect on prolactin of 5- 
hydroxytryptophan, a serotonin precursor, and either 
to cause a lowering of" or to have no effect on* the 
levels of prolactin in women with hyperprolactinemia. 

Chlorpromazine induces a rise in the levels of pro- 
lactin in normal women,’ by acting on the hypothala- 
mus to reduce the release of prolactin inhibitory factor 
(PIF), thereby freeing the pituitary to secrete an in- 
creased amount of prolactin.* 

This study was undertaken to determine whether 
inhibition of the serotoninergic system would alter the 
response of women (both normal women and those 
with hyperprolactinemia) to the administration. of 
chlorpromazine, and to give additional evidence that 
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serotonin is a neurotransmitter involved in the control 
of the secretion of prolactin. 


Material and methods 


The five study participants who were designated as 
normal controls were paid volunteers who were not 
pregnant, had regular menses, had no known disease, 
had taken no medication for 2 weeks, and did not have 
bronchial asthma. In addition, all screening levels of 
serum prolactin had been normal. 

The study participants who had hyperprolactinemia 
and galactorrhea are described in Table I. These 
women likewise were of reproductive age but not 
pregnant, had taken no medication for 2 weeks, and 
did not have bronchial asthma. Polytomography of the 
sella turcica and visual-field examinations were per- 
formed in order to investigate the possibility that a pi- 
tuitary adenoma was present. Although there were 
x-ray changes compatible with a microadenoma in 
seven of nine women, in no case was a macroadenoma 
present. 

Informed consent was obtained from all study par- 
ticipants, and approval was granted by the institutional 
human research committee. The project was con- 
ducted in the Clinical Research Center. After the 
women had fasted overnight from 11 PM, "heparin 
lock" needles were inserted between 8 and 9 AM, and 
5-ml samples of blood were obtained as controls. An, 
intramuscular injection of chlorpromazine, 25 mg, was 
given, and subsequent 5-ml samples of blood were ob- 
tained 4, 1, 1%, 2, and 3 hours later. When pretreat- 
ment with a serotonin inhibitor was administered, oral 
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> Serum prolactin 
Case No. (ng/ml) Amenorrhea Polytomography of sella turcica 








Table I. Characteristics of study participants with hyperprolactinemia and galactorrhea 


l. 91 Yes Slight erosion of the anterior sella 
floor and marked erosion of the 
dorsum sellae 

2. 83 Yes Initially normal but 7 months after 
studies repeat polytomography 
showed erosion of sella floor 

3. 47 Yes Erosion of the inferior posterior wall 
of the sella 

4. 257 Yes Minimal erosion of the anterior floor 
of the sella 

5 116 Yes Ill-defined sella floor 

6. 163 Yes Very thin lamina dura with question- 
able focal posterior inferior sella 
floor erosion 

7. 116 Yes Minimal erosion of proximal poste- 
rior floor of sella 

8. 148 No Normal 

9, 141 No Normal 





Table II. Serum prolactin (ng/ml) response to chlorpromazine stimulation of normal women without and 
with cyproheptadine pretreatment 


! 22 77 + 55 (+250%) 
N2 20 78 + 58 (+290%) 
N3 13 24 + 11(+ 84%) 
N4 21 33 + 12(+ 67%) 
N5 26 129 +103 (+396%) 














Cyproheptadine pretreatment 


Follow up 


Developed spontaneous menses 
* 


‘Transphenoidal resection of pituitary 
microadenoma with initial im- 
provement but later return of hy- 
perprolactinemia, galactorrhea, 
and amenorrhea 

Transphenoidal resection of pituitary 
microadenoma followed by preg- 
nancy 

Transphenoidal resection of micro- 
adenoma 

Transphenoidal resection of pituitary 
microadenoma followed by preg- 
nancy 

Became pregnant without operation 
or medication 


Seven months later developed spon- 
taneous menses and 11 months 
later became pregnant 










- 4(- 12%) 
43 +27 (416995) 
23 + 8(+ 53%) 
21 + 4(+ 23%) 
27 +18 (+200%) 


cyproheptadine, 4 mg, was given every 6 hours for at 
least 2 days prior to the injection of chlorpromazine. 

Serum prolactin was determined by the laboratory of 
the Clinical Research Center, by means of a double 
antibody radioimmunoassay.” The normal value for 
this laboratory is <30 ng/ml. 


Results 


In normal women, pretreatment with cyprohep- 
tadine inhibited the chlorpromazine-induced rise in 
serum prolactin, as shown in Table II. These results 
were statistically significant by the paired ttest (p = 0.07). 

When similar studies were done in women with hy- 
perprolactinemia and galactorrhea (Table III), there 
were no statistically significant differences in response 
to chlorpromazine either with or without cyprohep- 


. tadine pretreatment. 


Comment 


In the normal women, chlorpromazine consistently 
produced a rise in prolactin, which resulted in an in- 
crease of at least 67%. If 50 instead of 25 mg of chlor- 
promazine had been used, the expected doubling of 
the levels of prolactin may have occurred in each 
instance. 

When pretreatment with cyproheptadine was admin- 
istered, the rise in prolactin was inhibited in each in- 
stance. This demonstrates that the serotoninergic sys- 
tem has an excitatory effect on the release of prolactin, 
and that the administration of chlorpromazine did not 
result in as great an increase in prolactin as that ob- 
served when the serotonin system was intact. 

The results in normal subjects could be explained by 
serum prolactin levels being proportional to the net 
effect of stimulation by TRF and inhibition by PIF. Jt 
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Table III. Serum prolactin (ng/ml) response te chlorpromazine stimulation of women with 
hyperprolactinemia and galactorrhea without and with cyproheptadine pretreatment 






















Cyproheptadine pretreatment 



















Pre-chlor- Highest Pre-chlor- Highest 
* promazine prolactin value promazine 
Case level of after level of 
prolactin chlorpromazine Difference prolactin Difference 
$: 91 194 ~103 (+113%) 156 148 = 8(— 5%) 
2. 83 200 +117 (+140%) 168 256 + 88 (+52%) 
3: 47 70 + 23(+ 50%) 69 102 + 33 (+47%) 
4. 257 209 —.88(- 139) 161 209 + 48 (+30%) 
5. 116 115 = me 95) 131 150 + 19(+15%) 
6. 163 213 + 50(+ 31%) 144 160 + 16(+11%) 
7. 116 123 + 7(* 6%) 142 132 = lo(- 7%) 
8. 148 186 + 38(+ 26%) 146 190 + 44(+30%) 
9. 141 165 + 24(+ 17%) 108 210 +102 (+44%) 





can be speculated that, when chlorpromazine alone was 
administered, the TRF effect remained constant and 
the chlorpromazine induced a decrease in PIF that re- 
sulted in an increased serum prolactin. However, when 
TRF was also inhibited, there was less stimulating effect 
to be exerted against reduced PIF, so that serum pro- 
lactin rose less or even decreased. On the other hand, 
the serotoninergic system may have directly affected 
the discharge of PIF. These mechanisms were sug- 
gested by rat studies done by Kamberi and associates." 

The hyperprolactinemic women were not subdivided 
on the basis of polytomographic examination int those 
with and those without findings compatible with micro- 
adenoma, because of recent reports that microade- 
nomas may exist without polytomographic changes." It 
is possible that all of the women with hyperprolactin- 
emia had microadenomas, and also that some of the 
women with minimal sellar changes did not have a mi- 
croadenoma. 

In women with hyperprolactinemia, chlorproma- 
zine, 25 mg, produced an additional rise of at least 67% 
in only seven of nine instances. Similar results showing 
a lack of increase when chlorpromazine or TRF was 
administered to persons with pituitary adenomas have 
been reported, thus suggesting that the pituitary is al- 
ready secreting at maximum capacity, and neither in- 
creased TRF or decreased PIF can further stimulate 
the production of prolactin. '® '* 

When cyproheptadine pretreatment was adminis- 
tered before chlorpromazine to hyperprolactnemic 
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women, no consistent difference in the response to 
chlorpromazine was noticed. Cases 1 and 2, in which 
normal elevations of prolactin followed chlorproma- 
zine, also had this response to chlorpromazine inhib- 
ited by cyproheptadine in a manner similar to that seen 
in the normal controls. It is possible that in these two 
cases the pituitary was not secreting at maximum ca- 
pacity and that, therefore, it was still regulated to some 
extent by PIF and TRF. 

Our observations on the response of serum prolactin 
to the administration of chlorpromazine suggest that in 
normal women the serotoninergic system is involved as 
an excitatory agent for the secretion of prolactin. In 
women with hyperprolactinemia and galactorrhea in 
whom the pituitary was already secreting at maximum 
capacity, there was little, if any, response to chlor- 
promazine, and pretreatment with a serotonin an- 
tagonist induced no significant changes in this re- 
sponse, so that the effects of the system could not be 
demonstrated in this situation. 
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Progesterone-induced smooth muscle—like cells in the 
subperitoneal nodules produced by estrogen 
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In order to examine the pathogenesis and histogenesis of leiomyomatosis peritonealis disseminata 
(LPD), guinea pigs were treated with various doses of estradiol benzoate (E) (40, 80, 100, and 200 
ug/day, three times a week, by intramuscular injection). After treatment for 3 months, each dose of 
E produced lesions simulating the disseminated pattern of LPD. Ultrastructurally, the nodules were 
considered to be composed of cells resembling those of fibroblast. In guinea pigs, pretreatment with 
estradiol benzoate (100 g/day, three times a week intramuscularly for 3 months followed by 
combination treatment with E and progesterone (P) (0.5 and 1.0 mg/day, once a week, 
intramuscularly) for 1 to 3 months produced nodules similar to those with estrogen alone. 
Ultrastructurally, these nodules were composed of cells resembling smooth muscle and decidual 
cells. According to these results, we conjectured that estrogen differentiates and proliferates cells 
with the features of fibroblast-like cells from the subcoelomic totipotential mesenchyme, and these 
cells are differentiated into smooth muscle-like cells and decidua-like cells under the influence of 
both estrogen and progesterone, resulting in the production of multiple subperitoneal nodules. 


(AM. J. OBSTET. GYNECOL. 139:164, 1981.) 


IN RECENT YEARS an abnormality has been described 
that is characterized by the development of multiple 


. nodules of variable sizes, scattered all over the perito- 


neal cavity, and representing the histologic character- 
istics of leiomyoma. It has, therefore, been called “leio- 
myomatosis peritonealis disseminata”! * (LPD). LPD is 
an entity whose histologic and clinical peculiarities re- 
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main unclear. Association with pregnancy® * * ® and, at 
a later age, with an ovarian tumor! prone to endocrine 
activity, however, strongly suggest that there is a link 
between sex hormones and the development of LPD.'* 

Parmley, Winn, and co-workers* 5 recently hypothe- 
sized that LPD lesions are fibroid tumors resulting 
from a decidual reaction throughout the peritoneal 
cavity. However, while fibrosis of a decidual reaction 
may have occurred, these cases of LPD demonstrated 
characteristic features of smooth muscle.* > Our previ- 
ous report of LPD? demonstrated that larger tumors in , 
the omentum comprised smooth muscle cells, but 
smaller tumors in the omentum consisted of fibroblasts 
and cells resembling decidual cells and there was a rel- 
ative hyperestrogenism during pregnancy as deter- . 
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mined by analysis of sex steroids. These observations 
agree somewhat with the theory of Parmley, Winn, and 
co-workers,” " but their theory cannot explain smooth 
muscle-cell proliferation. In our case, we conjectured 
that relative hyperestrogenism initiated the growth of 
fibroids as a result of a decidual reaction throughout 
the peritoneal cavity; this was probably followed by the 
development of smooth muscle from the fibroblasts of 
these fibroids through progesterone action.® 

Animal experiments* performed in an attempt to 
understand the histogenesis of uterine leiomyomas 
have resulted in the production of lesions simulating 
the disseminated pattern of LPD. Multiple peritoneal 
fibroids were produced when guinea pigs were treated 
with large doses of estrogens, and the nodules regressed 
when the steroid stimulant was discontinued.’ Both 
fibroblasts and a few smooth muscle cells were de- 
scribed as the constitutional elements of these experi- 
mental nodules. Unfortunately, however, in an 
editorial in Lancet, ® this experiment was not consid- 
ered to represent the formation of smooth muscle 
nodules. 

The present study was designed to produce LPD-like 
lesions in guinea pigs by prolonged administration of 
various doses of estrogen with electron microscopic 
identification of the nodules. The guinea pigs were 
then given the combination treatment with estrogen 
and progesterone and the nodules were again studied 
by electron. microscopy. Through these studies, we 
tried to verify the possibility that estrogen initiates the 
growth of fibroids, followed by the differentiation of 
the fibroblast-like cells into smooth muscle through the 
action of progesterone. 


Material and methods 


A total number of 320 young female guinea pigs 
(Hartree line) weighing 300 to 400 gm were used in the 
experiments. 

We used 150 guinea pigs for preliminary studies. 
Oophorectomy was performed by simple lumbar sec- 
tions in half of them following administration of in- 
tramuscular ketamine. Both oophorectomized and 
nonoophorectomized animals were treated according 
to the following preliminary experimental schedules: 
group l, control animals; group 2, control animals 
treated with the solvent of estradiol benzoate (E) (0.2, 
0.4, 0.5, and 1.0 ml/day) three times a week for 2 to 6 
months by intramuscular injection; group 3, animals 
treated with various doses of E (40, 80, 100, and 200 
ug/day), three times a week for 2 to 6 months, by in- 
tramuscular injection. 

These preliminary studies revealed that nodules 
were produced in the abdominal cavity in each animal 


[ ] Estradiol-benzoate (100 «g/day) 
C] Progesterone(O.5, 1.0, 3.Omg/day) 


Fig. 1. Schedules of the combination treatments with estrogen 
and progesterone. 


(group 3) during a minimum of 3 months' treatment 
with various doses of E, regardless of oophorectomy; 
there were no differences in the production rate and 
the characteristics of the nodules. 

We used 170 animals for the following combination 
treatment with estrogen and progesterone. From the 
preliminary studies, it was decided to inject E, 100 ug/ 
day, three times a week, in nonoophorectomized ani- 
mals, and three doses of progesterone (P) (0.5, 1.0, and 
3.0 mg/day) were injected intramuscularly once a week 
(Fig. 1). 


In group 4, we used combined treatment with E, 100 


ug/day, three times a week, intramuscularly, and vari- 
ous doses of P, 0.5, 1.0, and 3.0 mg/day, once a week, 
intramuscularly, for 3 to 6 months. 

In group 5a, we administered pretreatment with E 
for 3 months, followed by the combination treatment 
with E and three doses of P for 1 month. In group 5b, 
we administered pretreatment with E for 3 months, 
followed by the combination treatment with E and 
three doses of P for 2 months. In group 5c, we admiriis- 
tered pretreatment with E for 3 months, followed by 
the combination treatment with E and three doses of P 


for 3 months. 
*. 
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Fig. 2. Multiple nodules within omentum, produced in nonoophorectomized guinea pig. after treat- 
ment with E (100 ug/day) for 4 months. Gross appearance of nodules is considered to simulate 


clinical LPD. 





Fig. 3. Section of omental nodule produced by estrogen treatment alone demonstrates proliferation 
of spindle-shaped cells under the coelomic epithelium. (Gomori's trichrome. x 400.) 


In group 6, three doses of progesterone treatment 
were administered for 3 to 6 months. 

Immediately after the animals were killed by ether 
inhalation, the abdominal cavity was carefully ob- 
served, then the uterus, omentum, and nodules were 
dissected out. Tissues mainly from the nodules in the 
omentum were promptly fixed in chilled 6.25% glu- 
taraldehyde buffered with 0.1M cacodylate buffer pH 


7.4) and then in 1.0% osmium tetroxide solution. They 
were stained en bloc in uranyl acetate solution, dehy- 
drated in a series of graded ethanols followed by pro- 
pyrene oxide, and embedded in Epon 812. Ultrathin , 
sections were obtained with a glass knife on a Porter- 
Blum MT2B ultramicrotome, stained by lead citrate 
solution, and examined with a Hitachi HU-11D at 75 


kV. The remaining materials were fixed in 10% neutral _ 
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Fig. 4. Section of omental nodule produced by estrogen treatment alone demonstrates spindle- 
shaped cells and collagen-like materials constructing a whorled appearance of the nodule. (Gomori's 


trichrome. X40.) 


formalin for light microscopic studies and stained by 
hematoxylin-eosin and Gomori's trichrome, respec- 
tively. 


Results 


Results produced by estrogen treatment. The ani- 
mals (group 3) had multiple nodules in the abdominal 
cavities, particularly on the surfaces of the uterine 
horn, peritoneum, spleen, and pancreas and in the 
omentum (Fig. 2) and mesocolon. Every dose given of 
E (40, 80, 100, and 200 ug/day) produced these lesions. 
After treatment for 3 months, the nodules were ob- 
served in all animals regardless of whether oophorec- 
tomy had been performed, but no nodules were ob- 
served in the control animals (groups 1 and 2). 

The gross appearance of the nodules was charac- 
terized by a hemispherical shape on the uterus and 
peritoneum and a round shape in the omentum (Fig. 2) 
and mesocolon. Cut surfaces of these nodules were 
gray-white, with a slightly whorled appearance and 
with an elastic, hard consistency. 

Microscopically, every nodule showed the prolifera- 
tive features of spindle-shaped cells under the coelomic 

„Epithelium (Fig. 3). These spindle-shaped cells and 
collagen-like materials constructed a whorled appear- 
ance of the nodules (Fig. 4). In some spindle-shaped 
cells the cytoplasm was stained slightly red, although 
almost all were stained scarcely red by Gomori's tri- 


chrome stain (Fig. 3). At electron microscopic exami- 
nation, these omental nodules contained cells with in- 
creased chromatin in the nucleus and had a scanty 
filamentous structure; abundant rough endoplasmic 
reticulum and mitochondria occupied the cytoplasm 
(Fig. 5). Few pinocytotic vesicles were observed along 
the cytoplasmic membranes. These observations indi- 
cate that the nodules produced by estrogen treatment 
were composed of cells resembling fibroblast. 

Results produced by both estrogen and progester- 
one treatment. In the animals pretreated with estrogen 
for 3 months, followed by a combination treatment 
with estrogen and progesterone (group 5), at doses of 
0.5 and 1.0 mg of progesterone per day, multiple 
nodules were produced in the abdominal cavities simi- 
lar to those with estrogen treatment alone. No nodules 
were observed in groups 4 and 6 or in group 5, in 
which a dose of 3.0 mg of progesterone per day was 
used. The production rate of the nodules was approx- 
imately 75% in the animals treated at doses of 0.5 and 
1.0 mg of progesterone per day (group 5). 

The nodules grossly appeared smaller and showed 
less tendency to adhere to the neighboring organs than 
those produced by estrogen alone. 

Microscopically, the nodules in group 5 animals 
showed almost the same features as these produced by 
estrogen alone. However, the spindle-shaped cells were 
slightly larger and longer than those of estrogen- 

. 
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Fig. 5. Electron micrograph of omental nodule, produced by estrogen treatment alone, demonstrat- 
ing increased chromatin in the nucleus and scanty filamentous structures as well as abundant rough 
endoplasmic reticulum and mitochondria. (Original magnification x ?6,000.) 


treated nodules and were stained red by Gomori's tri- 
chrome method (Fig. 6). Some large, spindle-shaped 
cells were also observed in the same nodules, and their 
cytoplasm stained slightly red by Gomori's trichrome 
method. 

The omental sections of group 4 animals (treated 
with 0.5 and 1.0 mg of progesterone per day) revealed 
a solitary mass of spindle-shaped cells stained red by 
Gomori's trichrome beneath the coelomic epithelium, 
and these cells were considered to be the cells resem- 
bling smooth muscle cells (Fig. 7). Serial sections con- 
firmed that they were not derived from vascular smooth 
muscle cells. 

By electron microscopy, myofilamentous structures 
in the cytoplasm as well as rough endoplasmic re- 
ticulum and mitochondria located in the perinuclear 
region were demonstrated in the omental nodules 
(group 5). Well-developed pinocytotic vesicles were 
seen along the cytoplasmic membranes (Fig. 8). These 


features closely resembled the ultrastructural charac- 
teristics of smooth muscle cells. Moreover, examination 
also revealed cells that had abundant microfilaments 
with rough endoplasmic reticulum and vacuoles in the 
cytoplasm (Fig. 9). Pinocytotic vesicles were seldom 
seen along the cytoplasmic membranes and some parts 
of the membrane showed ill-defined areas between the 
intracytoplasmic microfilaments and the extracellular 
collagen fibers. These cells were considered to be the 
cells having some characteristic features of decidual 
cells." From these observations, it appears that the 
nodules consisted of both smooth muscle-like cells and 
decidua-like cells. 

Results of both treatment regimens indicate that 
fibroblast-like cells were observed in the nodules 
treated with estrogen alone and smooth muscle-like. 
cells and decidua-like cells were observed in the 
nodules treated with both estrogen and low doses of 


progesterone. 
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Fig. 6. Section of omental nodule produced by estrogen pretreatment followed by combination 
treatment with estrogen and progesterone, demonstrating the smooth muscle -like cell proliferation 
with varying cellularity. (Gomori's trichrome. x 400.) 





Fig. 7. Section of omentum treated with estrogen and progesterone, demonstrating a mass of smooth 
muscle-like cells in the proliferation of subcoelomic mesenchyme. (Gomori's trichrome. x400.) 
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Fig. 8. Electron micrograph of omental nodule, produced by estrogen pretreatment followed by 


combination treatment with estrogen and progesterone, demonstrating myofilamentous structure in 
cytoplasm, rough endoplasmic reticulum, and mitochondria located in perinuclear region. Well- 
developed pinocytotic vesicles can be seen. (Original magnification x 26,000.) 


Comment 


In the abdominal cavity of the guinea pig, our exper- 
iments produced the lesions simulating the dissemi- 
nated pattern of LPD by prolonged administration of 
estrogen: Multiple nodules of various sizes were scat- 
tered on the surfaces of the uterine horn, peritoneum, 
spleen, and pancreas and in the omentum and mesoco- 
lon. The scattered pattern and gross appearance of our 
experimental nodules produced by estrogen were quite 
similar to those of Lipshutz and Vargas." 

Fhe nodules produced by estrogen were composed 
of cells resembling fibroblast or immature smooth 
muscle cells, and all nodules were covered with intact 
coelomic epithelium. Therefore, the nodules were con- 
sidered to be the results of the proliferation of subco- 
efomic mesenchyme. Ultrastructurally, the filamentous 
structures, considered to be one of the characteristic 
smooth muscle" or so-called 


features of immature 


myofibroblast,"’ ™ could not be demonstrated in these 
cells and thus identified as cells resembling fibroblast. 

Ihe nodules produced by pretreatment with estro- 
gen followed by the combination treatment of estrogen 
and low doses of progesterone were composed of cells 
resembling smooth muscle cells, cells with some fea- 
tures of decidual cells," and collagen by electron mi- 
croscopic studies. It was mentioned that the embryonic 
kinship between the müllerian duct structures and the 
peritoneum is reflected in the similarity of the re- 
sponses of the peritoneum and its underlying stroma to 
the response of the endometrium when stimulated with 
estrogen and progesterone.* Therefore, ourexperimen- 
tal nodules themselves are considered to be the results 
of subcoelomic mesenchymal proliferation through 
the actions of both estrogen and progesterone. 

It has been suggested that fibroblasts can differ- 
entiate into smooth muscle cells in studies of vascular 
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Fig. 9. Electron micrograph of omental nodule, produced by estrogen pretreatment followed by 
combination treatment with estrogen and progesterone, demonstrating abundant microfilaments, 
rough endoplasmic reticulum, and vacuoles in cytoplasm. Pinocytotic vesicles are rare. (x 30,000.) 


smooth muscle,"* granulation tissue, '* and the theca ex- 
terna of the ovarian follicle.'" However, recent clinical 
reports of the omental nodules in LPD and adenomy- 
oma of the ileum'* have described the presence of en- 
dometrial glands and stroma as well as smooth muscle 
cells. Moreover, many reports of LPD” * 7 have dem- 
onstrated the coexistence of smooth muscle cells and 
decidua-like cells. These findings imply that sub- 
coelomic mesenchyme has a totipotential capacity of 
differentiating into smooth muscle cells and endome- 
trial stroma as well as glands.* '® The coexistence of the 
smooth muscle-like cells and the decidua-like cells in 
our experimental nodules is similar to that of these 
clinical pictures. Therefore, we conjecture that estro- 
gen differentiates and proliferates the cells of the fea- 
tures of fibroblast-like cells from subcoelomic totipo- 


tential mesenchyme and that they are differentiated 
into smooth muscle-like cells and decidua-like cells 
under the influence of both estrogen and progester- 
one, resulting in the production of multiple sub- 
peritoneal nodules. 

In conclusion, our experimental observations have 
convinced us that clinical LPD may be the transient 
lesions produced by changes in the sex steroid milieu, 
particularly because the presence of hyperestrogenism 
and progesterone may act as an important factor in the 
production of smooth muscle cells and decidua-like 
cells in the subperitoneal nodules. In the future, these 
experimental nodules composed of smooth muscle- 
like cells may provide information that will be helpful 
in further studies of the histogenesis and pathogenesis 
of uterine leiomyomas. 
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~ Important News from Searle 
Announcing 


FLAGYL I.V." (metronidazole HCI), - 
. a systemic anaerobicide 
highly effective against 
Bacteroides fragilis. 


B. fragilis is often pathogenic 
in infections occurring below 
the diaphragm, and some- 
times is pathogenic in infec- 
tions above the diaphragm, 
such as brain and lung 
abscess, meningitis, 
aspiration pneumonia, and 
endocarditis. Flagyl I.V. is 
indicated in all of these, and 
has been found to be effec- 
tive in B. fragilis infections 
not responding to clinda- 
mycin, chloramphenicol, or 
penicillin. See Table 1. 


Flagyl I.V. is indicated (see 
indications and warnings) 
for treatment of serious in- 
fections due to B. fragilis, 
which is generally resistant 
to penicillin G, ampicillin, 
and most other antibiotics. 
In a mixed aerobic and 
anaerobic infection, anti- 
biotics appropriate for the 
treatment of the aerobic 
infection should be used in 
addition to Flagyl LV. 
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including peritonitis, intra-abdominal 
abscess, liver abscess 

SKIN AND SKIN STRUCTURE 
INFECTIONS 


GYNECOLOGIC INFECTIONS, 
including endometritis, endomyometritis, 
tubo-ovarian abscess, and postsurgical 
vaginal cuff infection 


BACTERIAL SEPTICEMIA 


BONE AND JOINT INFECTIONS, 
as adjunctive therapy 


CNS INFECTIONS, including 
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Important from Searle = 


. FLAGYL I.V."(metronidazole HCI) 
^ is effective against a wide range . 
of anaerobes that often cause 
serious infections. 





E Metronidazole is “. . . consistently B Metronidazole achieves excellent tissue 
bactericidal against anaerobes."! penetration. 


Bi Metronidazole readily crosses the blood- The chart below* shows the effectiveness 

brain barrier. of Flagyl LV. against major anaerobes in 
clinical studies involving 180 patients. 
(The anaerobes and conditions are listed 
in Table 1.) 


Patients Cured with Flagyl I.V." (metronidazole HCl) by Type of Pathogen 


Causative Pathogen Number Cured/Number Infected with Pathogen 





NOTE: The above chart is based on pooled data from two clinical studies and pleuropulmonary infections; bacterial septicemia; and endocarditis. " 
representing a total of 180 patients with various kinds of infections, including Of the 180 patients, 106 (58.9%) were infected with more than one anaerobe, 


intra-abdominal, skin and skin structure, gynecologic, bone and joint, CNS, 
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-In clinical trials with 
FLAGYL I.V. (metronidazole HCl), — 
‘the frequency and type of adverse | 
reactions followed the pattern of 
17 years' previous experience 
with oral metronidazole. 





FLAGYL I.V. 
is effective and relatively safe. 


No cases of pseudomembranous 
colitis have been reported to date with 
Flagyl I.V. 


No cases of aplastic anemia have been 
reported. 


Although phlebitis has been reported, 
this reaction can be avoided or minimized 
by proper I.V.-admixture and -adminis- 
tration procedures. 


Metronidazole has been shown to be 
carcinogenic in mice and rats. The 
relevance of this finding with regard to 
humans has not been demonstrated. See 
prescribing information for Warnings 
and /ndications. 





Drug-induced resistance to 
. FLAGYL LV. (metronidazole HCI) 
— has not been documented, 
and the development of 
significant resistance 
appears unlikely to occur. 
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Although specific anaerobes may be 
naturally resistant to Flagyl I.V., 
drug-induced resistance has not been 
documented. 


No drug-induced resistance was 
reported in Flagyl I.V. clinical trials. 


Oral metronidazole usage (for 
trichomoniasis and amebiasis), in over 
20 million patients and for more than 
17 years in the United States alone, has 
not resulted in the reported development 
of drug resistance in anaerobic bacteria. 


Drug-induced resistance appears 
unlikely to occur because of the 
mechanism of action of Flagyl I.V. 
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Flagyl I.V." 
(metronidazole HCI) 


WARNING 
Metronidazole has been shown to be carcinogenic in mice and rats (see 


Warnings). \ts use, therefore, should be reserved for serious anaerobic 
infections where, in the judgment of the physician, the benefit outweighs 
the possible risk. 





Indications and Usage: Flagyl IV. is indicated in the treatment of serious 
infections caused by susceptible anaerobic bacteria. Indicated surgical 
procedures should be performed in conjunction with Flagyl IV. therapy. In a 
mixed aerobic and anaerobic infection, antibiotics appropriate for the treatment 
of the aerobic infection should be used in addition to Flagyl IV. 

Flagyl I.V. has been found to be effective in Bacteroides fragilis infections 
resistant to clindamycin, chloramphenicol, and penicillin. 

INTRA-ABDOMINAL INFECTIONS, including peritonitis, intra-abdominal 
abscess and liver abscess, caused by Bacteroides species including the B. 
fragilis group (B. fragilis, B. distasonis, B. ovatus, B. thetaiotaomicron, B. 
vulgatus), Clostridium species, Eubacterium species, Peptococcus species, and 
Peptostreptococcus species. 

SKIN AND SKIN STRUCTURE INFECTIONS caused by Bacteroides species 
including the B. fragilis group, Clostridium species, Peptococcus species, 
Peptostreptococcus species, and Fusobacterium species. 

GYNECOLOGIC INFECTIONS, including endometritis, endomyometritis, 
tubo-ovarian abscess, and post-surgical vaginal cuff infection, caused by 
Bacteroides species including the B. fragilis group, Clostridium species, Pepto- 
coccus species, and Peptostreptococcus species. 

BACTERIAL SEPTICEMIA caused by Bacteroides species including the 8. 
fragilis group, and Clostridium species. 

The following conditions when caused by Bacteroides species including the 
B. fragilis group: 

BONE AND JOINT INFECTIONS, as adjunctive therapy 

CNS INFECTIONS, including meningitis and brain abscess 

LOWER RESPIRATORY TRACT INFECTIONS, including pneumonia, empy- 
ema, and lung abscess 

ENDOCARDITIS 
Contraindications: Prior history of hypersensitivity to metronidazole or other 
nitroimidazole derivatives. 

Warnings: Convulsive seizures and peripheral neuropathy have been reported in 
patients treated with metronidazole. The appearance of abnormal neurologic 
signs demands the prompt evaluation of the continuation of the drug. 

Metronidazole has shown evidence of carcinogenicity in studies involving 

chronic, oral administration in mice and rats, but similar studies in hamsters 
were negative. It has also shown mutagenicity in some /n vitro assays, but in 
vivo studies did not show a potential for genetic damage. 
Precautions: Since patients with severe hepatic disease metábolize metro- 
nidazole slowly with resultant accumulation of metronidazole and its metab- 
olites in the plasma, doses below those usually recommended should be 
administered cautiously. Known or previously unrecognized candidiasis may 
present more prominent symptoms during therapy and requires treatment with 
@ candicidal agent. 

Use with care in patients with evidence of or history of blood dyscrasia. Mild 
leukopenia has been observed during metronidazole administration; however, 
no persistent hematologic abnormalities attributable to metronidazole have 
been observed in clinical studies. Total and differential leukocyte counts are 
recommended before and after therapy. 

Metronidazole has been reported to potentiate the anticoagulant effect of 
warfarin and other oral coumarin anticoagulants resulting in a prolongation of 
prothrombin time and this should be considered when Flagyl ILV. is prescribed 
for patients on such anticoagulant therapy. 

Avoid alcoholic beverages during metronidazole therapy. 

Metronidazole may interfere with certain chemical analyses for serum 
glutamic oxalacetic transaminase resulting in decreased values. 

Safe use in pregnancy has not been established. Metronidazole crosses the 
placental barrier and enters the fetal circulation rapidly. This drug should be 
used during pregnancy only if clearly needed. 

Metronidazole is secreted in breast milk in concentrations similar to those 
found in plasma. If use of Flagyl L.V. is deemed essential, an alternative method 
of infant feeding should be used. 

Safety and effectiveness in children have not been established. 
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Adverse Reactions: Convulsive seizures, nausea, vomiting. abdominal 
discomfort, diarrhea, unpleasant metallic taste, reversible neutropenia 
(leukopenia), erythematous rash, pruritus, headache, dizziness, syncope, 
fever, darkened urine, and thrombophlebitis after intravenous infusion that 
can be minimized or avoided by not prolonging use of indwelling intravenous e 
catheters. Since persistent peripheral neuropathy has been reported in some 
patients receiving prolonged metronidazole therapy, patients should be 
observed carefully if neurologic symptoms occur and a prompt evaluation made 

of the benefit/risk ratio of the continuation of therapy. 

Additional adverse reactions have been reported during treatment with oral 
metronidazole: anorexia, epigastric distress, constipation; furry tongue, glos- 
sitis, and stomatitis sometimes with a sudden overgrowth of Candida; 
flattening of the T-wave in electrocardiographic tracings; vertigo, incoordina- 
tion, ataxia, confusion, irritability, depression, weakness, insomnia, urticaria, 
flushing, nasal congestion, dryness of mouth (or vagina or vulva), dysuria, 
cystitis, polyuria, incontinence, a sense of pelvic pressure, proliferation of 
Candida in the vagina, dyspareunia, decrease of libido, proctitis, and fleeting 
joint pains. 

Dosage and Administration: 
Adults: 

Loading Dose— 15 mg/kg infused over one hour (approximately 1 g for a 

70-kg adult). 

Maintenance Dose— 7.5 mg/kg infused over one hour every six hours 
lapproximately 500 mg for a 70-kg adult). The first maintenance dose 
should be instituted six hours following the initial loading dose. 

Parenteral therapy may be changed to oral Flagy!' (metronidazole) when 
conditions warrant, based upon the severity of the disease and the response of 
the patient to Flagyl IV. treatment. The usual adult oral dosage is 7.5 mg/kg 
every six hours. A maximum of 4.0 g should not be exceeded during a 24-hour 
period. 

Patients with severe hepatic disease metabolize metronidazole slowly, with 
resultant accumulation of metronidazole and its metabolites in the plasma. 
Accordingly, for such patients, doses below those usually recommended 
should be administered cautiously. Close monitoring of plasma metronidazole 
levels and toxicity is recommended. 

The dose of Flagyl I.V. should not be specifically reduced in anuric patients 
since accumulated metabolites may be rapidly removed by dialysis. 

The usual duration of therapy is 7 to 10 days; however, infections of the 
bone and joint, lower respiratory tract, and endocardium may require longer 
treatment. 

Flagyl LV. is to be administered by slow intravenous drip infusion only, either 
as a continuous or intermittent infusion. IV. admixtures containing Flagyl! LV. 
and other drugs should be avoided. If used with a primary intravenous fluid 
system, the primary solution should be discontinued during infusion. Flagyl IV. 
cannot be given by direct intravenous injection (I.V. bolus) because of the low 
pH (0.5 to 2.0) of the reconstituted product. FLAGYL IV. MUST BE FURTHER 
DILUTED AND NEUTRALIZED FOR LV. INFUSION. 

How Supplied: Flagy! IV. (metronidazole HCI) is supplied in single-dose lyoph- 
ilized vials each containing 500 mg metronidazole equivalent, and 415 mg 
mannitol. 
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Accurate assessment of the estimated date of confinement is a cornerstone of obstetric care. 
Traditionally this date has been predicted from historical and clinical examinations; however, there 
have been few studies of the accuracy of such predictions. Multiple estimators of gestational age 
were examined in 418 patients who were delivered of infants weighing =3,000 gm, following 
spontaneous onset of labor. Mean intervals from an event to delivery were calculated for last 
menstrual period (284.2 days), quickening (156.3 days), first audible fetal heart tones (136.2 days), 
uterine fundus at the umbilicus (140.8 days), and measurements of the fundal height. The variability 
in each of these estimators was examined and compared. The last menstrual period, if known with 
certainty, is the most accurate estimator, followed by the uterus at the umbilicus, first heard fetal 
heart tones, fundal height, and quickening. (AM. J. OBSTET. GYNECOL. 139:173, 1981.) 


ONE OF THE MAJOR OBJECTIVES of antenatal 
obstetric care is the determination of the estimated date 
of confinement (EDC) and thereby the current esti- 
mated gestational age (EGA). Accurate knowledge of 
gestational age is indispensible to decision-making re- 
garding diagnostic and/or therapeutic interventions 
during pregnancy. As our ability to intervene in the 
course of pregnancy has expanded, the necessity for 
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accurate dating of the pregnancy has also increased. A 
few examples are timing of repeat cesarean section, 
diagnostic amniocentesis, delivery of the diabetic 
mother, and intrauterine transfusion for Rh disease. 

In recent years new technologies have contributed 
much to gestational dating. The accuracy of ultra- 
sonography in determination of EGA has been widely 
studied and ultrasound is finding an increasing role in 
Obstetrics.! Some authors have suggested that routine 
ultrasonography is the best method for establishing the 
EDC in all patients.* Laboratory analysis of amniotic 
fluid constituents, particularly phospholipids, assists in 
the evaluation of fetal maturity? but contributes little to 
pinpointing the EDC. 

Despite technologic innovations, historical informa- 
tion and clinical examination during pregnancy remain 
the major methods of dating gestation in most obstetric 
practices. Rules for gestational dating are generally 
known, but there have been few studies of their regl 
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Fig. 1. Standard deviation of interval of known LMP to deliv- 
ery (days). Group 4 (2,500 to 3,000 gm) is significantly larger 
than Groups B, C, and D (23,000 gm) (p = 0.01) by F test. No 
significant difference among Groups B, C, and D. 


Table I. Descriptive data on patients delivered of 
infants weighing z3,000 gm 


Parameter No. 
N 418 
Age (yr) 22 + 4.9* 
Gravidity 2.2 
Parity 0.8 
Weight (kg) 66 * 15 
(first examination) 
Estimated gestational age (wk) 18 + 8.0 
(first examination) 
No. of estimators 7.1 € 2.3 


Infant weight (gm) 3,540 + 380 
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accuracy.! The purpose of this study is to examine es- 
timators of gestational age and compare their relative 
ability to predict the date of delivery. Estimators chosen 
for evaluation were last menstrual period (LMP), quick- 
ening (QIK), fetal heart tones audible with an unampli- 

| fied fetoscope (FHT), uterus at the umbilicus (UMB), 
and fundal height (FH). Future studies will examine 
the value of combining these estimators in an effort to 
improve the accuracy of gestational dating. 


Material and methods 


Sequential obstetfic charts of patients seen in the res- 
ident clinics at the University of Michigan's Women's 
Hospital and Wayne County General Hospital during 
randomly selected periods in 1978 and 1979 were re- 
viewed and data were retrieved on each patient's age, 
weight, obstetric history, gestational age at first exami- 
nation, infant weight, delivery date, gestational dating 
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parameters, and ultrasound examinations. The initial 
criterion for inclusion in the study was the spontaneous 
onset of labor resulting in the delivery of a normal 
singleton infant weighing 22,500 gm. All gestational 
estimators were dated with reference to delivery an 
(i.e., days from the event to delivery). Specific criteria 
for gestational estimators were established. 

LMP. The LMP was defined as "known" if a specific 
date was given by the patient and she had not been 
using oral contraceptives during the cycle preceding 
the LMP. Uncertain responses were classified as "un- 
certain week" if the patient could say approximately 
when in the month the LMP occurred (e.g., “early 
May" or “mid-March”). In these cases the LMP was 
arbitrarily assigned the fifth, fifteenth, or twenty-fifth 
of the month for early, middle, and late responses. If 
only the month could be remembered, “uncertain 
month," the LMP was arbitrarily assigned as the 
fifteenth of that month. 

QIK. The date when fetal movement was first ap- 
preciated by the patient, as recorded on the chart, was 
used if an exact date was given. 

FHT. The date on which fetal heart tones were first 
audible with an unamplified fetoscope was used only if 
the absence of FHT was recorded within 2 weeks pre- 
viously. 

UMB. If the uterus was at the level of the umbilicus 
at examination, the date was recorded. If the uterus 
was 1 cm above or below the umbilicus, the date of the 
uterus at the umbilicus was arbitrarily assigned 1 week 
earlier or later accordingly. 

FH. Fundal height in centimeters and the date were 
recorded for measurements from 18 to 36 cm. FH 
measurements were made from the symphysis pubis, 
“over the curve,” to the top of the uterine fundus. 

All data were analyzed with the use of the programs 
of the Statistical Research Laboratories of the Univer- 
sity of Michigan on the Michigan Interactive Data 
Analysis System. Standard deviation and the ninetieth 
percentile of the absolute value of the deviation from 
the mean were used as the measures of precision of the 
gestational estimators. The ninetieth percentile of the 
absolute value of the deviation from the mean is the 
measured 90% tolerance level for this sample group. 
Comparisons of the standard deviations were made 
with the F test.* 


Results 

A total of 535 patients were included in the study 
under the initial criteria. When the interval from oc- 
currence of a gestational estimator to delivery was ex- 


*The F test examines equality of variances. The standard 
deviation is the positive square root of the variance. 
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Table II. LMP: Interval to delivery of an infant 
weighing 23,000 gm 





LMP known: 297 284.2 14.6+ 23.2 
Primiparous patients 153 283.5 11.3¢ 16.5 
Multiparous patients 144 285.0 17.5¢ 31.0 

LMP uncertain: 

Uncertain week 83 286.7 23.8t 42.7 
Uncertain month 20 291.2 36.1 47.2 


All data in days unless otherwise noted. 


*Ninetieth percentile of the absolute value of the deviation 
from the mean. 


+Difference between results for known LMP and uncertain 
LMP were significantly different (p < 0.001) by F test. 

Difference between results for primiparous and multipar- 
ous patients were significantly different (p < 0.001) by F test. 


amined by 500-gram weight groups (e.g., Fig. 1), a sig- 
nificantly higher variation, as measured by standard 
deviation, was found for infants weighing «3,000 
grams. Additionally, several infants in the group 
weighing 2,500 to 3,000 grams were clearly premature 
by examination and by outcome, including two infants 
who developed severe respiratory distress syndrome. 
There were no significant differences among the stan- 
dard deviations of the estimators by weight groups for 
infants weighing 23,000 gm; therefore, this subgroup 
of 418 patients was used for the remaining analyses. 
Descriptive data for the 418 patients are presented in 
Table I. The studied gestational estimators, measured 
as days to delivery, were distributed in an approxi- 
mately normal fashion. 

In Table II the interval in days from LMP until de- 
livery is listed. A specific date for LMP was given by 
71% of the patients, 25% gave an approximate date, 
and 4% could not give any date for LMP. The mean 
intervals to delivery were not significantly different, 
but the standard deviations were significantly larger for 
patients with an uncertain LMP (p < 0.001). When 
known LMP was examined for primiparous and mul- 
tiparous patients, it was found that primiparous pa- 
tients had a significantly smaller standard deviation of 
the interval from LMP to delivery than multiparous 
patients (p < 0.001). The mean plus and minus the 
ninetieth percentile of the absolute value of the devia- 
tion from the mean describes the interval within which 
90% of the patients were delivered. Thus, 90% of the 

. patients with a known LMP were delivered within +23 
days of the date predicted by the mean for known LMP 
(i.e., between 261 and 307 days after the known LMP). 

"7 Table II describes QIK, FHT, and UMB. Compari- 

son of primiparous and multiparous patients revealed 

a statistically significant difference only for QIK. A 
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Fig. 2. Fundal height and days to delivery in 418 patients 
delivered of infants weighing =3,000 gm. “Derived” EGA was 
calculated by assuming the delivery date as day 280 of gesta- 
tion and subtracting the mean days to delivery. 


“derived EGA” was calculated for each estimator by 
assuming the delivery date to be day 280 of gestation 
and subtracting the mean interval for the estimator. 

FH measurements in centimeters (from 18 to 36 cm) 
are presented in Table IV; each patient had an average 
of 4.3 FH measurements. The interval from any par- 
ticular FH measurement to delivery did not differ sig- 
nificantly between primiparous and multiparous 
patients. Although there seems to be considerable 
variation in the precision of FH measurements, as as- 
sessed by standard deviation, no significant trends 
could be found. Gestational age was found to relate to 
FH in a linear fashion (Fig. 2), with a slope of 0.980. 

Paired analysis of the gestational estimators was per- 
formed to evaluate the relative precision of each esti- 
mator, Known LMP was significantly more precise than 
FHT (P < 0.05), FH (p < 0.05), and QIK (p < 0.01). 
UMB was better than QIK (p < 0.05). FHT, FH, and 
QIK were not significantly different in terms of preci- 
sion. On the basis of these results, the estimators were 
ordered according to decreasing precision as follows: 
(1) LMP, (2) UMB, and (3) FHT, FH, and QIK. The 
relative order of precision among UMB, FHT, FH, and 
QIK was not different for patients with known or un- 
certain LMP. 


Comment $ 


The EDC is usually predicted from Naegele's rule in 
patients with an accurate LMP. This rule predicts an 
EDC 280 to 284 days from the LMP and its apparent 
accuracy has made it a standard part of obstetric care. 


* 
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Table III. Obstetric landmarks: Interval to delivery of infant weighing 23,000 gm 








All patients 


Ninetieth 






percentile Derived 
of abs. dev.* EGA* (wk) 
QIK 204 156.3 18.0 28.3 Lise 
FHT 182 136.2 17.0 26.8 20.5 
UMB 95 140.8 14.9 26.8 19.9 


All data in days unless otherwise noted. 















Multiparous patients 


N Mean N Mean 











SD 


119 152.81 17.5 85 161.4} 17.6 
107 136.1 15.8 75 136.3 18.6 
67 142.1 13.4 28 137.5 17.9 


*Ninetieth percentile of the absolute value of the deviation from the mean. 
Derived EGA is gestational age in weeks calculated by assuming delivery date to be day 280 of gestation and subtracting mean 


interval to delivery. 


Difference between results for primiparous and multiparous patients were significant (p < 0.01) by F test. 


Table IV. FH measurements: Interval to delivery of an 
infant weighing 23,000 gm 





Ninetieth 
percentile Derived 
of abs. dev.* | EGA* (wk) 
18 61 148.2 17.3 22:9 18.8 
19 52 1424 13.4 24.4 19.7 
20 76 138.1 15.9 25.9 20.3 
21 58 130.0 15.8 24.0 21.4 
22 55 1931 132 19.1 22.4 
23 58 1147 164 28.3 23.6 
24 87 1120 15.3 23.0 24.0 
25 67 105.7 16.6 28.3 24.9 
26 89 992 19.3 29.8 25.8 
27 84 884 175 29.6 27.4 
28 86 81.7 15.6 26.3 28.3 
29 78 745 15.0 26.5 29.4 
30 121 68.1 15.6 24.1 30.3 
31 77 610 168 27.0 31.3 
32 1931 897 Le 27.7 32.3 
33 131 472 15.4 25.8 33.3 
34 144 393 156 25.7 34.4 
35 136 334 15.0 23.4 35.2 
36 96 284 13.9 23.4 35.9 


All data are in days unless otherwise noted. 


*Ninetieth percentile of the absolute value of the deviation 
from the mean. 

+Derived EGA is gestational age in weeks calculated by 
assuming delivery date to be day 280 of gestation and sub- 
tracting mean interval to delivery. 


There are several studies to document the gestational 
period in humans and most have concluded that it is 
approximately 278 to 284 days with a standard devia- 
tion of 8 to 15 days.* ë Other estimators of gestational 
age, however, are much less well studied, Two studies 
have estimated quickening to occur at 19 to 20 weeks in 
primiparous women and at 17 to 18 weeks in multipa- 
rous women with a standard deviation of 15 days.’ Al- 
though the use of FHT and UMB is mentioned in 
obstetric texts,“ * no references are cited, and a review 
of the literature revealed only two recent studies on 


small groups of patients.'” '' FH has been studied as a 
predictor of growth retardation and a close correlation 
with gestational age has been found." !* 

Because of the difficulties with clinical evaluation of 
gestational age, some authors have recommended that 
ultrasound be used routinely to date pregnancies.* Ac- 
curacy as good as +3 days (95% confidence limits) has 
been claimed for some ultrasound techniques involving 
early examination or multiple studies.! However, an- 
other study found the ultrasound-predicted date of 
delivery to be less accurate ( 12 days), presumably be- 
cause of inherent biologic variability.? It is not clear that 
routine ultrasonography of all pregnant patents is 
practically possible or necessary. It is important that the 
maximum information available from clinical exami- 
nations be evaluated to help determine which patients 
can benefit from ultrasonography. 

Most studies of the clinical evaluation of gestational 
age have examined the occurrence of an event in rela- 
tion to the LMP, which has been shown to have a range 
of error in predicting the date of delivery. Results of 
Dubowitz examinations of infants have also been used 
as reference points, but Dubowitz scoring data are 
based upon interval from LMP." In this study we at- 
tempted to examine LMP in the same light as other 
gestational estimators and thus use as a reference point 
the delivery date of a "term" infant, which can be easily 
defined and is not based on one of the estimators under 
study. 

In the absence of other criteria, weight 22,500 gm 
has been used to define maturity; however, we found 
that the group weighing 2,500 to 3,000 gm included 
some clearly premature infants, which was also reflec- 
ted in the statistically larger variability in delivery date 
relative to the occurrence of gestational estimators. 
The criterion of weight 23,000 gm was used with the 
intent of selecting a relatively homogenous group oT 
normal, term infants for study. From this point it may 





be possible to examine deviations in abnormal popula- 
tions such as growth-retarded or premature infants. 
The data on gestational estimators in this study gen- 


q €rally agree with those of previous studies, with the 


ception of a smaller difference between quickening 
in primiparous and multiparous patients. LMP is the 
most precise predictor of EDC. This may be due in part 
to the fact that it is an easily recognized event for which 
a specific date can be determined. Parity seems to have 
little effect on the time of the occurrence of the esti- 
mators, with the exception of quickening, but does 
influence precision, particularly of LMP. This can be of 
importance when one is faced with conflicting estimates 
of EDC in a patient. Although some authors have sug- 
gested that FH is of little value in estimating gestational 
age," in the present study we found that in normal 
pregnancy FH may be better than quickening and 
perhap as useful as FHT in the estimation of the EDC. 

The data presented here suggest that the EDC can be 
predicted with 90% certainty only within +3 weeks by 
even the best single estimator. This corresponds closely 
with the findings of Hertz and associates! that the esti- 
mated gestational age by a single estimator must be 42 
weeks in order to be 90% certain that the patient is at 
least at 38 weeks’ gestation, Several factors may con- 
tribute to the large error apparently inherent in clinical 
dating of pregnancy: In this study the patients were 
examined by multiple physicians; and the data were 
collected retrospectively; therefore, there was no pos- 
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sibility of controlling techniques by which gestational 
estimators were obtained. Jimenez and associates" re- 
cently reported a high degree of precision in recording 
gestational estimators in a small group of patients seen 
by one examiner." However, it is not certain that this. 
precision could be duplicated in a large number of pa- 
tients in a practice setting involving several physicians. 

In the course of prenatal care, particularly when the 
patient is seen early in pregnancy, it is possible to ob- 
tain several measures of gestational age and it has been 
suggested that combination of these estimators may 
improve the accuracy of prediction of EDC.'® To date 
we are not aware of any studies of the value of combin- 
ing multiple estimates of gestational age to improve the 
accuracy of predicting the EDC. It must also be noted 
that clinical estimators of gestational age are, with the 
exception of LMP, indirect measurements of the size of 
the fetus and uterine contents. Multiple external fac- 
tors, such as the patient's weight, height, position, full 
or empty bladder, etc., may influence the mea- 
surements. Additionally, examiner-specific factors such 
as auditory acuity may play a role. Therefore, it would 
be valuable to obtain data from each individual exam- 
iner in order to correlate all measurements with actual 
gestational age by some well-defined criteria. In the 
absence of such information, the present data provide 
guidelines as to the degree of confidence that can be 
placed on estimates of the gestational age based on clin- 
ical examination and history. 
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The effect of diazepam on rates of fertilization in the 


CF-1 mouse 


R. A. WILLIAMSON, M.D. 
M. A. STENCHEVER, M.D. 
Seattle, Washington 


Diazepam in a dose of 0.75, 1.25, or 2.5 mg was force-fed to mice during 3 days of oocyte 
maturation and superovulation induced with pregnant mare's serum and human chorionic 
gonadotropin (hCG). Twenty-two hours after hCG was administered, rates of fertilization were 
determined in squash preparations. Increasing doses of diazepam were associated with increasing 
numbers of degenerated eggs and decreasing rates of fertilization when compared to results in 
control animals. Chromosome preparations of ova from treated animals confirmed the chromatin 
degeneracy and failed to document an arrest of maturation of the ova. Correlative serum levels of 
diazepam and desmethyldiazepam were measured in blood obtained 2 hours after the indicated 


dose. (AM. J. OBsTET. GYNECOL. 139:178, 1981.) 


DIAZEPAM is an agent much used for a number of 
purposes, but mainly for its tranquilizing properties. 
The pharmacokinetics of this agent has been well stud- 
ied and reviewed.” ^: ? The presence of free, unbound 
diazepam in the plasma is about 2% to 3% of the total 
amount of drug present and is approximately equiva- 
lent to the amount of its major metabolite des- 
methyldiazepam.* It has been shown that diazepam in 
vitro causes meiotic arrest of ova from virgin female 
CF-1 mice in culture. With increasing concentrations of 
up to 50 pg/ml an increasing degree of arrest at 
metaphase I was seen, and higher levels of up to 200 
ug/ml caused an increasing proportion of degenerated 
ova, but no aneuploidy was detected. The present 
study was undertaken to determine the effects of diaz- 
epam on rates of fertilization in CF-1 mice in vivo. 
Karyotypic preparations from control and treated mice 
were also obtained as were serum levels of diazepam 
and desmethyldiazepam. 
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Methods and material 


Oocytes were collected from treated and control vir- 
gin CF-1 mice (Charles River) following superovula- 
tion? with an intraperitoneal injection of 10 U of preg- 
nant mare's serum (PMS) followed in 44 to 46 hours by 
5 U of human chorionic gonadotropin (hCG). The 
treated animals were force-fed either 0.75, 1.25, or 2.5 
mg of diazepam each morning for 3 days, beginning 
the morning of PMS administration. The upper limit 
of this dosage regimen is that which in a comparable 
dose by weight decreased litter size and the num- 
ber of surviving neonates in rats.* Two control ani- 
mals were studied concurrently with the experimental 
group. The diazepam was weighed to the dose indi- 
cated and placed into the end of a 14-gauge needle 
with the tip ground flat. The needle guard served as a 
plunger to effect deep intrapharyngeal placement of 


the drug. The third dose of diazepam was adminis- 


tered simultaneously with the hCG injection. The 
treated and control animals (no diazepam) were then 
placed one to a cage with 20- to 30-week-old CF-1 male 
mice for 6 hours. Those who had mated as evidenced 
by the presence of a vaginal plug were killed 22 hours 
after hCG by cervical dislocation. The fallopian tubes 
were isolated and the eggs were placed in Krebs-Ringer 
medium with hyaluronidase by puncturing the ampulla 
under a dissecting microscope. The eggs were trans- 
ferred into two successive dishes of fresh Krebs-Ringer" 


*Studies performed by Roche Labs. ~ 
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Fig. 1. Squash preparation of control ovum showing male and 
female pronuclei. 


medium. Following this last transfer, fertilization rates 
of the eggs which did not appear degenerated under 
the dissecting microscope were assessed. Approxi- 
mately 10 eggs were placed in a drop of medium on a 
clean slide and pressed lightly between a coverslip and 
the slide after a small amount of a petroleum jelly- 
paraffin mixture was placed at the four corners of the 
coverslip. Fertilization was judged to have occurred 
when two pronuclei (male and female) could be vi- 
sualized in the squash preparation under phase con- 
trast microscopy (Fig. 1). 

In an attempt to determine if the higher doses of oral 
diazepam caused an arrest at metaphase I or meta- 
phase II, eggs from an additional 12 superovulated ani- 
mals with vaginal plugs, four control animals, and four 
animals treated in the manner described with 1.25 and 
2.5 mg of diazepam respectively, were submitted to 
analysis of a fixed and stained chromosomal prepara- 
tion. This was done by modification of the air-drying 
method of Tarkowski.® 

In a third part of this study, levels of diazepam and 
desmethyldiazepam were measured with the use of 
pooled sera* from five control animals and groups of 
five animals given 0.75, 1.25, and 2.5 mg of diazepam, 


*Obtained by means of high-performance lipid chromatog- 
raphy, Harborview Medical Center Toxicology Laboratory, 


* “Seattle, Washington. 


Effect of diazepam on fertilization rates 179 





Fig. 2. Chromosome spread of ovum of animal given 1.25 mg 
of diazepam. Normal fertilized haploid complements. 


respectively. Blood was obtained by retroorbital punc- 
ture in ether-anesthetized animals 2 hours following 
the oral dose, the time of peak blood levels in man 
following oral administration and a time of maximal 
sedation observed in mice. 


Results 

As seen in Table I, the mating frequency was some- 
what decreased, although not significantly, at dosage 
levels of 1.25 and 2.5 mg, but the average number of 
eggs per animal was approximately the same, implying 
that these levels of the drug do not block superovula- 
tion. The percentage of degeneracy as seen grossly 
under the dissecting microscope was significantly in- 
creased with an increasing dosage of the drug. 

Table H shows the trend toward decreasing rates of 
fertilization of the grossly nondegenerated eggs with 
increasing doses of diazepam. A significant difference 
with respect to the controls was not obtained with the 
0.75 mg dose but was noted at 1.25 mg and 2.5 mg. 

The chromosomal study revealed two haploid sets of 
chromatin from both control and experimental groups 
in a frequency range that would be predicted from the 
squash preparations. In intact spreads no aneuploidy 
was detected (Fig. 2). The remainder of the prepara- 
tions showed degenerated or fragmented chromo- 
somal material. No metaphase I or metaphase II stages 
were seen. It is assumed that those eggs with degenerat- 
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Table I. Mating frequency, egg produnion, and incidence of degenerated eggs as seen grossly under 


dissecting microscope 


Mated females [total 


Degenerate* (%) 





Average No. of eggs/animal ` Total No. of eggs 





Control 7/16 34 238 13.4 Pi 
* 0.75 mg 6/17 31 186 15.6 
1.25 mg 6/20 27 162 24.17 
2.5 mg 5/21 33 165 28.37 
*xyh, = 17.15; p << 0.001 . . a trend exists for increasing rates of degenerated eggs with increasing dosages of diazepam. 


*Significantly different from controls by chi-square test (p < 0.01). 


Table II. Rates of fertilization in grossly 
nondegenerated eggs 






Eggs not fertilized* 





Eggs fertilized 


Control 140 67.9 66 32.1 
0.75 mg 101 64.3 56 35.7 
1.25 mgt 68 55.3 55 44.7 
2.5 mgt 46 39 72 61 





*y3, = 26.08; p << 0.01. . a trend exists for decreasing 
rates of fertilization with increasing dosages of diazepam. 

tSignificantly different from controls and other dose levels 
by chi-square test (p < 0.01). 


ing chromatin but not gross cytoplasmic degeneration 
under the dissecting microscope would not participate 
in fertilization leading to the formation of two discrete 
pronuclei. 

Those animals without vaginal plugs were randomly 
sampled and they had approximately as many tubal 
eggs as those who had mated. Thus, mating per se did 
not induce superovulation. 

The extremely elevated serum levels of the major 
metabolite of diazepam, desmethyldiazepam, a com- 
pound with psychoactive properties similar to those of 
the parent compound," '* are shown in Table II. 
Apparently rapid metabolism of diazepam to des- 
methyldiazepam had occurred, and had blood been ob- 
tained earlier after oral treatment, the serum levels of 
diazepam presumably would have been higher. 


Comment 


Edwards and Gates* demonstrated that exogenous 
gonadotropins produce stages of meiosis, ovulation, 
and fertilization which closely approximate the natural 
sequence. This has provided a means of obtaining large 
numbers of eggs to study the effects of compounds that 
have been shown to inhibit either ovulation or meiotic 
maturation.* 

The control data obtained in the present experiment 
are similar to those observed by Donahue” using the 
same experimental protocol. He did observe a some- 
. 


Table III. Serum levels of diazepam and its major 
metabolite 2 hours after oral treatment 


Diazepam Desmethyldiazepam 
(mg/ml) (ug/ml) 
Control Negative Negative 
0.75 mg 0.30 6.80 
1.25 mg 1.30 10.80 
2.5 mg 1.20 14.20 





what higher rate of fertilization at 22 hours after hCG, 
with 77% of eggs in the pronuclear stage. He further 
found that only one of 175 eggs not fertilized was in 
metaphase II. All others not fertilized mostly showed 
fragmented or degenerate chromatin. Three percent 
revealed a configuration which was not definable. The 
average number of eggs appearing grossly degener- 
ated in his series was approximately that obtained in 
both our control animals and those receiving 0.75 mg 
of diazepam. 

In the present study, diazepam did not inhibit ovula- 
tion, an effect seen in mice with many other tranquiliz- 
ers. Chlorpromazine and thioridazine completely block 
superovulation in high doses, but chlordiazepoxide, 
one of the benzodiazepine class of drugs, only partially 
inhibits superovulation at a dose of 4 mg per animal.'° 
Meprobamate, an agent which has been shown to con- 
centrate in ovarian follicular fluid" and which can 
block ovulation in mice, '* seems to arrest meiosis in 
vitro at higher concentrations, but this effect does not 
occur in vivo.'? Diazepam did seem to decrease mating 
frequency at the higher doses, an effect previously ob- 
served and attributed to the behavioral effects of the 
drug." 

In terms of the possible mechanism of action of diaz- 
epam on meiosis in the mouse, it is of interest to note 
that diazepam inhibits the synthesis and accumulation 
of the myosin heavy chain in cultures of chick embryo, 
myoblasts, which arrests normal muscle cell differ- 
entiation. Therefore, it is possible that diazepam may 
interfere with meiosis by blocking protein synthesis. Æ ~ 
similar effect has been postulated for puromycin, a 





protein-synthesis inhibitor that interferes with meiosis 
by its general effect on protein synthesis* as well as by 
* preventing formation of the spindle apparatus." 

The serum levels obtained in this study are quite 
igh but within the range seen in man following long- 
term large doses." Diazepam is lipid soluble and water 
insoluble. After oral ingestion and gastrointestinal ab- 
sorption, there is extensive tissue distribution of the par- 
ent compound, In man, metabolism proceeds slowly, 
with a half life between 20 and 50 hours.' The results 
obtained with diazepam in vivo when the drug is given 
for the 3 days of oocyte maturation and ovulation re- 
veal the same trend toward dose-related chromatin de- 
generation as had been seen in vitro.* This results in 
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decreased rates of fertilization, as seen in our in vivo 
experiments. It is known in humans, because of the 
slow metabolism of the drug, that accumulation can 
occur, particularly if the drug is given up to three times 
daily. This accumulation could conceivably affect te 
meiotic process. Therefore, although evidence of tera- 
togenicity for diazepam is lacking, our results suggest 
that subfertility could be a consequence of long-term 
and/or high-dose administration. 


We thank Dr. Kirk Shy for the statistical analysis 
and Dr. Laurence Karp for his critical reading of the 
manuscript. 
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Effects of vasoactive polypeptides on the uterine 
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Estrogen-induced increases in uterine blood flow appear to require de novo protein or polypeptide 
synthesis. In the present experiments a chronically catheterized nonpregnant sheep preparation was 
used to determine the uterine vascular effects of vasoactive intestinal polypeptide (VIP), 
neurotensin, and substance P. These effects were compared to those of bradykinin and the most 
potent vasodilator prostaglandin, prostacyclin. An intra-arterial catheter was placed in a branch of 
the main uterine artery to allow administration of the compounds directly into the uterine 
vasculature. Uterine blood flow was continuously monitored via an electromagnetic flow transducer 
on the main uterine arteries. VIP, bradykinin, and prostacyclin were equally potent as vasodilators of 
the uterine vasculature, while neurotensin and substance P were totally devoid of vasoactivity. 
Unlike estradiol, bradykinin and VIP produced significant changes in systemic arterial pressure and 
heart rate, suggesting that these compounds may not be responsible for mediating the uterine 
vascular response observed after estrogen. However, VIP was a potent uterine vasodilator and was 
able to totally ablate uterine contractile activity, suggesting that this endogenously occurring 
polypeptide may be important in regulating uterine hemodynamics and contractile activity. 


(AM. J. OBSTET. GYNECOL. 139:182, 1981.) 


EsrROGEN has been shown to induce a profound di- 
lation of the uterine vasculature." * This increase in 
uterine blood flow begins 30 to 40 minutes after the 
administration of estrogen! (see Fig. 2). In addition, the 
uterine vascular response to estrogen can be blocked by 
a constant infusion of cycloheximide, a protein synthe- 
sis inhibitor,' begun shortly before the estrogen stimu- 
lus. These data strongly suggest that estrogen does not 
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act directly to cause uterine vasodilation but instead 
leads to generation of a new protein (i.e., enzyme) or 
polypeptide which effects the uterine vascular re- 
sponse. Surprisingly, attempts to define the mecha- 
nisms of the estrogen response have included studies of 
only one vasoactive polypeptide, bradykinin, on the 
uterine vasculature.* 

In recent years, several new vasoactive polypeptides 
have been isolated and purified by investigators of neu- 
rophysiology and gastroenterology. One such peptide 
is vasoactive intestinal polypeptide (VIP), which was 
originally isolated in the small intestines of dogs by Said 
and Mutt, in 1970.? Since its original localization, VIP ` 
has been identified in several other tissues including 
the central nervous system,* pancreas, female genito- 
urinary system,” ? and placenta.* ° In the genitourinary 
system, VIP-containing nerves have been found to be 
intimately associated with vascular and uterine smooth 
muscle in several animal species (e.g., pigs, cats, rats, | 
and mice)* and more recently in humans.* 

VIP-containing nerves are found in uterine vascular 


smooth muscle between the adventitia and the media,” ~ 


suggesting vascular innervation." In addition, the 
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human placenta contains extremely high concentra- 
tions of VIP* and is also capable of synthesizing this 

* compound.’ VIP is a potent vasodilator in the small 
intestine,” but little information exists regarding its ef- 
&cts on other vascular beds. However, the physiologic 
role of this vasodilatory polypeptide could be impor- 
tant in both estrogen-induced vasodilation and regula- 
tion of uterine and placental hemodynamics during 
pregnancy. 

Two other polypeptides, substance P and neu- 
rotensin, have also been identified in similar peptider- 
gic nerves in both the central nervous system and the 
small intestine." '' Like VIP, substance P is an ex- 
tremely potent vasodilator of a number of vascular 
beds," while the vascular actions of neurotensin are 
less clearly defined." The effects of substance P or 
neurotensin have not been described for the uterine 
vasculature. 

Thus, the present experiments were designed to de- 
termine the effects of the vasoactive polypeptides VIP, 
substance P, and neurotensin on the uterine vascula- 
ture of the nonpregnant ewe and to compare these 
compounds to the potent uterine vasodilators brady- 
kinin? and prostacyclin (prostaglandin 1, [PGI,]).'? In 
addition, these experiments were designed to deter- 
mine if these vasoactive polypeptides were capable of 
producing vasodilation equivalent to that seen after the 
administration of estradiol- 178. 


Material and methods 


Six nonpregnant ewes of mixed breeds weighing be- 
tween 40 and 60 kg were sedated with Valium (10 mg 
intramuscularly) and. placed in the left lateral recum- 
bent position. Following infiltration with Xylocaine (2% 
solution), the carotid artery and jugular vein were dis- 
sected free and cannulated with a polyvinyl catheter 
threaded proximally to the level of the aortic root and 
superior vena cava, respectively. 

With the use of anesthesia (250 mg of thiopental and 
12 mg Pontocaine Hydrochloride as a hyperbaric spi- 
nal), the uterus was exposed by a midline abdominal 
incision 15 to 20 cm in length and electromagnetic 
flow probes were placed on both uterine arteries (Fig. 
1). To allow direct intra-arterial administration of 
compounds, the lateral branch of each uterine artery 
was catheterized distal to the flow probe. Catheters 
were filled with heparin (1,000 U/ml) to maintain pa- 
tency and all animals were ovariectomized. Following 
operation, animals were placed in portable cages and 
were kept in the laboratory for the duration of the 
experiments. Ewes received water and commercial feed 


e ~ad libitum. Each ewe received an intravenous injection 


of estradiol-178 (1 ug/kg) each evening to prevent 


Aorta 
Common internal 


liac Artery 
Left External llioc Artery 


Fig. 1. Schematic diagram of the uterine vasculature showing 
the locations of the infusion catheter and the electromagnetic 
flow probe. 


uterine atrophy which would occur because of castra- 
tion. Uterine blood flow returned to the baseline value 
prior to testing on the following day. 

Experiments were not performed before the fifth 
postoperative day to assure full recovery from stress. 
During all experiments uterine arterial blood flow was 
continuously monitored with a square-wave electro- 
magnetic flowmeter (Dienco RF-1000, Los Angeles, 
California), and systemic arterial and intrauterine pres- 
sures (intraluminal balloon-tipped catheter) were mea- 
sured with pressure transducers (Micron Instrument 
Company, Los Angeles, California). Heart rate was de- 
termined with a cardiotachometer (Beckman Instru- 
ment Company, Fullerton, California). All parameters 
were continuously recorded with a pen writing re- 
corder (Beckman Dynograph R-612, Beckman In- 
strument Company). 

On each day of testing, animals received only one 
compound which was administered as a 5-minute 
intra-arterial infusion. All doses were given in a ran- 
domized order and all parameters were allowed to re- 
turn to baseline prior to the administration of a secohd 
dose. Systemic responses were recorded as the percent 
change from baseline values; uterine flow responses 
were measured as the maximum change in uterine 
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Fig. 2. Effect of a bolus injection of 1 ug/kg of estradiol-178 on mean arterial blood pressure (upper 
panel), heart rate (middle panel), and uterine blood flow (lower panel), versus time after administration. 
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Fig. 3. Dose-response curve for 5-minute intra-arterial infu- 
sions of VIP, bradykinin, and prostacyclin (PGI;) in mi- 
crograms per minute versus changes in uterine blood flow in 
milliliters per minute. 


blood flow at each dose. Each compound was tested in 
five animals. 

Solutions of VIP, neurotensin, substance P, and 
bradykinin triacetate (Sigma Chemical Company, St. 
Louis, Missouri) were prepared fresh daily in saline. 
Prostacyclin sodium salt was prepared fresh daily in 
0.01M Tris buffer, pH 9.4, to prevent degradation. 
Solutions for intra-arterial infusions were made up in 
1.0 and 10 ng/ml solutions and infused at the rate of 
0.1, 0.3 or 1.0 ml/min, depending on the desired dose 
and its vasoactivity. Bolus doses of the compounds were 
also tested in a separate group of experiments. All 


doses were expressed as the free base. Data were ana- 
lyzed by means of Student's paired t test as described by 
Steel and Torrie. The level of significance was 
P « 0.05. 


Results 


Typical estrogen response. Estradiol-178 produces 
a profound vasodilation of the uterine vasculature 
without altering either arterial blood pressure or heart 
rate (Fig. 2). The increase in uterine blood flow occurs 
after a delay of 30 to 40 minutes. Maximum uterine 
vasodilation occurs at 90 to 110 minutes after adminis- 
tration of the steroid and returns to baseline in 5 to 6 
hours. In the present study, intravenous injection of 1 
pg/kg of estradiol- 178 given each evening produced a 
maximal increase in uterine blood flow with a 
mean + SEM of 129 + 15 ml/min for the six animals 
used in these studies. 

Effect of local intra-arterial infusions of polypep- 
tides on uterine blood flow. Local intra-arterial infu- 
sions of VIP, bradykinin, and the potent vasodilator 
PGI, resulted in significant dose-related increases in 
uterine blood flow (Fig. 3). The recorded blood flow 
response for each dose was determined as the maximal 
sustained blood flow which was obtained during the 
5-minute intra-arterial infusion. All three compounds | 
shown in Fig. 3 appeared equally potent as uterine 
vasodilators in this preparation. In contrast, substance 


P and neurotensin were totally devoid of vasoactive” * 


properties in the uterine vasculature of the nonpreg- 
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Fig. 4. Effect of 5-minute uterine artery infusions of VIP, bradykinin, and prostacyclin (PGI;) on 
mean arterial blood pressure (left panel) and heart rate (right panel). Values are the percentages of 


change from control. 


nant ewe, even when infused in doses as high as 100 
g/min. 

Effect of intra-arterial infusions of polypeptides on 
systemic arterial blood pressure and heart rate. I nfu- 
sions of VIP produced a nonsignificant decrease in sys- 
temic arterial blood pressure (Fig. 4). In contrast, pros- 
tacyclin failed to modify while bradykinin significantly 
increased systemic arterial blood pressure. Substance P 
and neurotensin were without effect on systemic arte- 
rial blood pressure in the nonpregnant ewe. 

Since VIP and bradykinin altered systemic arterial 
blood pressure, some of their effects on uterine blood 
flow may be due to changes in arterial blood pressure. 
To determine if these compounds produce vasodila- 
tion of the uterine vasculature, uterine vascular resis- 
tance was determined for each compound tested 
(Table I). Infusions of all three compounds resulted in 
a dose-related decrease in calculated uterine vascular 
resistance. 

All three uterine vasodilator compounds (bradyki- 
nin, VIP, and PGI;) led to a dose-related increase in 
heart rate (Fig. 4, right side). Substance P and neu- 
rotensin did not alter systemic parameters at the doses 
tested. 

Effect of intra-arterial infusions of polypeptides on 
uterine contractile activity. [ntra-arterial infusions of 
VIP at the highest dose tested (3 zg/min) led to com- 
plete blockade of spontaneous contractile activity and 
total relaxation of uterine tone in the nonpregnant 
sheep uterus. In contrast, bradykinin increased uterine 
tone in a dose-related fashion but did not alter uterine 
contractile activity. Prostacyclin, neurotensin, and sub- 


. stance P did not significantly alter either contractile ac- 


tivity or uterine tone in this preparation. 
Duration of polypeptide-induced increases in uter- 
"ine blood flow. Table Il shows the length of time re- 
quired for uterine blood flow to return to baseline after 


intra-arterial infusions of vasodilator polypeptides and 
prostacyclin were stopped. Following termination of 
the infusion, all three compounds (bradykinin, VIP, 
and PGI,) required a substantial amount of time (10 to 
15 minutes) to return to baseline blood flow, suggesting 
that these vasoactive compounds would be able to sus- 
tain vasodilation even if not released at a constant rate. 
Comparison of intra-arterial infusions of polypep- 
tides to bolus injections. In the present study the ef- 
fects of intra-arterial bolus injections of the poly pep- 
tides were also investigated. Bolus injections of vasoac- 
tive polypeptides and prostacyclin or constant infusions 
of the same compounds produced nearly identical local 
uterine and systemic responses, with the exception that 
equivalent vasodilator responses following bolus injec- 
tions were obtained with doses approximately 10 times 
those used in the infusions. Since the data were virtu- 
ally identical to those reported for infusions, the bolus 
injections data will not be presented. 
Bradykinin-induced increases in systemic arterial 
blood pressure and heart rate. Because bradykinin is 
known to be a potent vasodilator, it was surprising to 
find that this peptide elevated systemic blood pressure 
in the unanesthetized sheep. In addition, this elevation 
in systemic arterial blood pressure might well have led 
to activation of baroreceptor reflex and subsequently to 
bradycardia, but instead an increased heart rate was 
observed. These observations were consistent with a 
bradykinin-induced release of an alpha- and beta- 
adrenergic receptor stimulant such as epinephrine. 
To investigate the mechanism by which blood pres- 
sure and heart rate were elevated, the following exper- 
iment was undertaken in three nonpregnant ewes. Sys- 
temic responses to bolus intra-arterial injections of 
bradykinin were obtained, as shown in Fig. 5. Brady- 
kinin produced increases in both blood pressure and 
heart rate. Responses to bradykinin were repeated 
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Fig. 5. Effect of uterine artery bolus injections of bradykinin 
on systemic arterial pressure (upper panel) and heart rate (lower 
panel) during the control period, after alpha-adrenergic 
blockade with phenoxybenzamine, and after beta-adren- 
ergic-receptor blockade with propranolol. 


after the systemic administration of 5 mg/kg of the 
alpha-adrenergic-blocking agent phenoxybenzamine, 
a dose which reduced systemic pressure responses 
to norepinephrine (10 to 30 ug) from 28+ 4 to 
2+ 4 mm Hg. This dose of phenoxybenzamine com- 
pletely blocked the bradykinin-induced increase in 
blood pressure and, at the lower doses (1.0 and 3 ug), 
significantly attenuated. changes in heart rate, Sub- 
sequent blockade of beta receptors with propranolol 
(0.25 mg/kg) led to the complete abolishment of the 
observed tachycardia, Propranolol also completely ab- 
lated heart rate responses to | ag of isoproterenol 
(38 + 15 to 5 + 3 bpm). 


Comment 


“Numerous investigators have reported that estrogen 
dramatically increases uterine blood flow," * but to date 
the mechanism by which this steroid causes dilatation 
of the uterine vasculature has yet to be elucidated. Kil- 
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Table I. Calculated uterine vascular resistance 


(VR = = ) for 5-minute infusions (+SEM) 













Bradykinin VIP PGI, M 
Dosage (mm Hg! (mm Hgl (mm Hgl 
] miníml) min!ml) 





Baseline 5.9 + 0.6 7.8 x 1.0 7.7 € 0.9 
0.03 2.6 + 0.3 4.9 * 1.0 — 
0.1 1.9 + 0.3 8.7 € 0,5 2.5 + 0.9 
0.3 1.8 + 0.2 2.1 + 0.4 2.1 + 0.6 
1.0 1.4 + 0.2 1.6 + 0.4 1.3 + 0.3 
3.0 1.1 + 0.2 1.3 +04 1.3 + 0.2 

10.0 1.0 + 0.1 — 0.9 + 0.1 





Table II. Duration of response after 5-minute infusion 
(+SEM)* 


Dosage Bradykinin VIP PGI, 
(ugimin) (min) (min) (min) 
0.03 2.4 + 0.7 18+ 1.1 * 
0.1 4.0 +04 40 x 1.0 1.8 + 0.6 
0.3 5.2 + 0.4 6.2 € 1.4 42 s 1.1 
1.0 7.2 + 0.9 10.3 + 3.0 6.0 + 1.1 
3.0 11.5 + 1.0 13.4 - 3.3 8.0 + 0.7 
10.0 19.5 * 7.0 — 15.0 + 1.7 
*Time from completion of infusion until uterine blood flow 


returned to baseline. 


lam and co-workers! were the first to demonstrate that 
if an intra-arterial infusion of the protein synthesis in- 
hibitor cycloheximide was begun shortly before an es- 
trogen stimulus, it could completely block the estrogen 
blood flow response. This blockade was effective as 
long as the cycloheximide was infused continuously. 
Upon termination, estrogen-induced increases in uter- 
ine blood flow occurred after the normal time delay of 
30 to 40 minutes. These data were interpreted to mean 
that de novo synthesis of a polypeptide or enzyme was 
required for the observed vasodilation. Recent studies 
in our laboratory’? have confirmed and expanded the 
above report and have demonstrated that continuous 
protein (polypeptide) synthesis is required to maintain 
the estrogen-induced vasodilation. When cyclohexi- 
mide is infused intra-arterially at the peak of the estro- 
gen response, uterine blood flow remains constant for 
the first 10 to 20 minutes and then slowly decreases to 
approximately 60% of the peak uterine blood flow. If 
the infusion is discontinued, uterine blood flow slowly 
returns to the previously observed peak level. These 
data suggest that continuous polypeptide or enzyme 
synthesis is required for the ongoing vasodilation. In, 
addition, since cycloheximide infused at the peak is un- 
able to completely obliterate the response to estrogen, 
it appears that the estrogen response may be mediated" * 
by more than one mechanism. 
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The present model has been used to evaluate the 
direct vascular effects of the intra-arterial infusion of 
several vasoactive polypeptides and prostacyclin. The 


sw investigation of uterine hemodynamics is in a precari- 


os position in that there is no correct way of doing the 
experiment. If one does not castrate the animals, the 
sheep is subjected to a constantly changing hormonal 
milieu, while if the animal is castrated and a standard- 
ized hormonal treatment is used, an artificial hormonal 
milieu is created. No model is perfect, but the present 
model is at least constant in regard to the hormonal 
environment. A second important point regarding the 
method used in the current study, is whether the doses 
used are pharmacologic or physiologic. It is difficult to 
determine in which class these doses fall since very little 
is known about plasma and tissue levels of these poly- 
peptides. To further complicate the procedure, it is 
impossible to determine the actual level of polypeptides 
at the site of action. ; 

Our knowledge of the effects of polypeptides on the 
uterine vasculature is at present limited. To date, only 
angiotensin’ and bradykinin? have been extensively 
investigated. The present work confirms and extends 
our knowledge about the effects of vasoactive polypep- 
tides on the uterine vasculature and specifically investi- 
gates the vascular effects of VIP, substance P, neu- 
rotensin, and bradykinin. The vascular effects of these 
polypeptides were compared in the same animals to 
those of prostacyclin, the most potent uterine vaso- 
dilator prostaglandin. 

Substance P" and neurotensin’? have been reported 
to be potent vasodilators in several different vascular 
beds. In the present study, both of these compounds 
failed to demonstrate any effects on the uterine vascu- 
lature. (This lack of activity was not due to the degra- 
dation of the compounds prior to administration since 
substance P in doses one thousandth [1/ 1,000] of those 
used in the current experiments resulted in a profound 
depressor response in anesthetized dogs. Similarly, 
neurotensin exhibited potent vasodepressor activity in 
the anesthetized rat.) The lack of vascular response in 
nonpregnant ewes suggests that receptors for these 
compounds do not exist in the ovine uterine circulation. 

Bradykinin is a potent uterine vasodilator, as was 
previously reported.* In the current study, bradykinin 
infusions or bolus injections resulted in increases in 
systemic arterial blood pressure and heart rate. These 
systemic effects were totally abolished by alpha- and 


. beta-adrenergic receptor blockade and appear to be 


mediated by a bradykinin-induced release of catechol- 
amines. Feldberg and Lewis"? have previously reported 
“that bradykinin can release catecholamines from the 
adrenal, thus raising systemic blood pressure and heart 


rate. It seems, reasonable that if the estrogen-induced 
increases in uterine blood flow are mediated by the local 
uterine formation of bradykinin, then release of this 
compound into the circulation would lead to detectable 


changes in blood pressure or heart rate. However, sev; 


eral studies" * have shown that neither systemic arterial 
blood pressure nor heart rate changes occur during the 
uterine response to estrogen. A second possibility is that 
locally formed bradykinin might be degraded at the site 
of action, thus preventing any systemic effects. Thus, 
the proof as to whether or not this polypeptide involved 
in the estrogen response will have to await the use of a 
specific bradykinin antagonist and/or accurate ana- 
lytical measurements. 

VIP was found to be equipotent with prostacyclin and 
bradykinin as a vasodilator of the uterine vasculature. 
The doses used during intra-arterial infusions did not 
significantly change arterial blood pressure but did lead 
to significant increases in heart rate. This increased 
heart rate is most likely a compensatory response to 
peripheral vasodilation. Another interesting aspect of 
the VIP infusion was that VIP was able to abolish all 
spontaneous contractile activity in the nonpregnant 
ewe. The observation by Larsson and associates? that 
VIP was associated not only with vascular smooth mus- 
cle but also with the smooth muscle wall of the uterus 
suggests a possible role for VIP as a regulator of uterine 
contractile activity. These observations have been 
further substantiated by Ottesen and Wagner,'* who 
have recently shown that VIP can totally abolish both 
oxytocin- and PGF 2«-induced myometrial contractile 
activity in rabbits. 

Recently others have reported that the human pla- 
centa not only contains large concentrations of VIP* 
but also is capable of synthesizing VIP. The potential 
importance of the production of polypeptide in the 
uteroplacental circuit which can act as a local vasodilator 
and to prevent uterine contractile activity is obvious. 
This polypeptide could play a crucial role in maintain- 
ing both uterine blood flow and uterine quiescence dur- 
ing pregnancy. 

The possibility that VIP plays a major role in 
estrogen-induced increases in uterine blood flow is 
more questionable. This compound, like bradykinin, 
did increase uterine blood flow significantly but exhib- 
ited systemic effects (increased heart rate) at doses 
which have only modest effects on uterine blood flow. 
In addition, preliminary experiments in our laboratory 
have shown that the uterus does not release VIP during 
the estrogen response since systemic arterial blood 
levels in the sheep are higher than uterine venous 
levels throughout the response.'? 

In summary, in the present study we investigated the 
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vasoactive properties of several polypeptides. Sub- 
stance P and neurotensin appear to be totally devoid of 
uterine vascular activity, while bradykinin and VIP ap- 
pear to be equipotent as vasodilators in the ovine uter- 


ine vasculature, These polypeptides exhibit vasodila- 


tion equivalent to that seen with prostacyclin, the most 
potent vasodilator prostaglandin. Most important, not 
only is VIP a uterine vasodilator but also it can totally 
abolish uterine contractile activity. These two proper- 
ties suggest that this compound may be extremely im- 
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portant in regulating uterine blood flow and contractile 
activity during pregnancy. 


We acknowledge the generous gift of prostacyclin 


(PGI,) from Dr. John Pike and The Upjohn Company,” 


Kalamazoo, Michigan. In addition, we would like to 
thank the following individuals for the generous sup- 
ply of vasoactive intestinal polypeptide: Dr. S. I. Said, 
University of Texas; Dr. V. Mutt, Karolinska Institute; 
and Dr. G. Kitzes, National Institute of Arthritis, Me- 
tabolism, and Digestive Diseases. 
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A NON-NARCOTIC, 
SINGLE-ENTITY 
ORAL ANALGESIC* 














New Anaprox* (naproxen 
| sodium) is an effective, mid- 
| range analgesic that has 
been proven to be useful in 


menorrhea. Anaprox repre- 

| sents a new therapeutic 
alternative for obstetricians/ 
gynecologists who frequently 
encounter primary dys- 
menorrhea in practice. 


thetreatment of primary dys- | 


| rapid relief of the distressing 
symptoms of dysmenorrhea 
— pain and uterine cramping. 


| tractility results in decreased 








Anaprox 
Chemical Structure 





FULL 
THERAPEUTIC 
EFFECT IN ONE 
HOUR 











With Anaprox, full therapeu- 
tic effect is reached within 
one hour. Peak plasma levels 
are attained in 1-2 hours. 
Anaprox also offers a longer 
half-life than other non- 

| hormonal agents indicated 

| for dysmenorrhea. This helps 

sustain relief of painful dys- 

menorrhea from dose to dose, 

whether administered t.i.d. 

| or q.i.d. 
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painful cramping of dys- 
menorrhea. 
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AN EFFECTIVE 
INHIBITOR OF 
PROSTAGLANDIN 
SYNTHETASE 
AND UTERINE 
CONTRACTILITY 


| Anaprox, a member of the 
_arylacetic acid class of drugs, 











PROVIDES FAST, 
LONG-LASTING 
RELIEF OF PAIN 
AND UTERINE 
CRAMPING 





is an effective inhibitor of 
prostaglandin synthetase. In 
patients studied, it has been 
shown that Anaprox sig- 
nificantly reduces the level of 
prostaglandins in the uterus, 











Rapid absorption and fast 
onset of action help assure 





4 which is accompanied by sig- 
| nificant reduction in uterine 
| contractions. Reduced con- 


| carried out. Peripheral edema 


~ | and adverse reactions sec- 


therapy, it should be deter- 





antipyretic properties. 


WELL TOLERATED 
BY MOST PATIENTS 


Anaprox was well tolerated 

in most patients studied. In 
fact, studies showed alower | 
incidence of Gl and CNS side | 
effects when it was compared 
with aspirin. With Anaprox, 
the most common adverse 
reactions were mild Gil and 
CNS side effects, which 
occurred in approximately 
10% and 11%, respectively. 
Use with caution in patients 
with impaired renal function. 
Because of adverse eye 
changes with NSAls, periodic 
ophthalmic studies should be 























has been observed in some 
patients. Because of its anti- 
pyretic properties, Anaprox 
may mask the signs and 
symptoms of infection. 
Before prescribing, please 
see warnings, precautions, 


tions of full Prescribing 
Information. 
Before initiating Anaprox 





"Anaprox is a nonsteroidal 
anti-inflammatory agent, 
which has been developed as 
an analgesic and possesses 
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Please see full Prescribing Information on last page. 








mined that the patient is not | 
pregnant. | 
Anaprox should not be used | 
| concomitantly with the 
related drug Naprosyn“ 


| (naproxen), since both cir- 

















EFFICACY 
DEMONSTRATED 
BY REDUCED NEED 
FOR ADDITIONAL 
ANALGESIA 


EFFICACY 
DEMONSTRATED BY 
LESS DAILY ACTIVITY 
INTERFERENCE 














Continuation of patients’ 





culate in plasma as the 
naproxen anion and have 
the same side effects. 








EXTENSIVE 
» CLINICAL 
DOCUMENTATION 








Anaprox has been the subject | 
of extensive clinical investi- 
gation in dysmenorrhea, 
having been studied in 212 
patients over 496 menstrual 

| cycles. 





EFFICACY 
DEMONSTRATED BY 
RELIEF OF | 
MENSTRUAL PAIN 





In eleven double-blind paral- 
lel or cross-over studies, and 
one single-blind study, in- 
volving 212 patients over 496 | 
treatment courses, patients 
in 63% of the treatment 
courses derived “substantial 
to complete relief” and 11% 
experienced “mild to substan- 
tial relief” with Anaprox. 
Researchers concluded that 
“,..a Significant and benefi- 
cial effect of Anaprox on men- 
strual pain can be expected 
courses 75% of the treatment 





courses: 








The eleven double-blind com- 
parison studies with placebo 
were conducted over 808 
treatment courses. In 418 
Anaprox treatment courses, 
only 16% required additional 
pain medication. In 390 
placebo treatment courses, 
however, additional analgesia 
was required in 56% of the 
treatment courses. 


Percent of 
treatment courses requiring 
additional analgesia. 


ANAPROX 
Total treatment 
courses 
418 


PLACEBO 
Total treatment 
courses 
390 


Additional 
Analgesia 
Required 












usual daily activities during | 
painful menstruation was 
evaluated in a double-blind 
study involving 64 patients 
given Anaprox or placebo. 
Scores were totaled over 
three treatment courses. The 
study showed conclusively 
that those patients treated 
with Anaprox experienced 
substantially less inter- 
ference with usual daily 
activities than those treated 
with placebo. 
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EFFICACY 
DEMONSTRATED BY 
DECREASED 
INTRAUTERINE 
PRESSURE 














Anaprox efficacy in dys- 
menorrhea has been further 
documented by measured 
decrease in uterine pressure. 
Measurement was conducted 
using a microballoon-tipped 
catheter introduced trans- 
cervically into the uterine 
cavity and connected to 
arecording system. Patients 
treated with Anaprox showed 
a significant decrease in 
resting pressure, amplitude, 
and frequency of uterine 
contractions. 































Degree of menstrual pain relief 
achieved with Anaprox 


Substantia 
to 
Complete 
Relief 

Mild to 
Substantial 
Relief 


Mild 
Relief 


— None 
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Please see full Prescribing Information on last page. 


FOR DYSMENORRHEA 


NEW * mg tablets 
ANAPROX 


(NAPROXEN SODIUM) 





Description: ANAPROX filmcoated tablets for oral admin- 
istration each contain 275 mg of naproxen sodium, which is 
equivalent to 250 m iy gee with 25 mg (about 1 mEq) 
sodium. It is related to the arylacetic acid class of drugs 
ANAPROX is a non-narcotic’ analgesic agent with anti- 
inflammatory and antipyretic actions. These properties 
have been demonstrated in classical animal test systems. 

The chemical name of naproxen sodium is (-)-sodium 
2-(6-methoxy-2- naphthyl) propionate. 

Naproxen sodium is a white to creamy white, crystalline 
solid, freely soluble in water. 

Clinical Pharmacology: Naproxen sodium is rapidly and 
completely absorbed from the gastrointestinal tract. After 
administration of naproxen sodium, peak plasma levels of 
Naproxen anion are attained at 1-2 hours. The mean biolog- 
ical half-life of the anion in humans is approximately 1 
hours, and at therapeutic levels it is greater than 99% al- 
bumin bound. Approximately 95% of the dose is excreted 
in the urine, primarily as naproxen, 6-0-desmethy! na- 
roxen or their conjugates, The rate of excretion has been 
und to coincide c —X with the rate of drug disappear- 
ance from the plasma. The drug does not induce metaboliz- 
ing enzymes. Naproxen anion inhibits prostaglandin syn- 
thesis but beyond this its mode of action is unknown. 

The drug was studied in patients with mild to moderate 
pain, and pain relief was obtained within 1 hour. It is not a 
narcotic and is not a CNS-acting drug. Controlled 
double-blind studies have demonstrated the analgesic 
properties of the drug in, for example, post-operative, 
post-partum, orthopedic and uterine contraction pain and 
dysmenorrhea. In dysmenorrheic patients, the drug re- 
duces the level of prostaglandins in the uterus, leading to a 
reduction in the frequency and severity of uterine contrac- 
tions. Analgesic action has been shown by such measures 
as reduction of pain intensity scores, increase in pain relief 
scores, decrease in numbers of patients requiring addi- 
tional analgesic medication, and delay in time for required 
remedication. The analgesic effect has been found to last 
for up to 7 hours 

The drug was studied in patients with rheumatoid 
arthritis and osteoarthritis. [t is not a corticosteroid. 
Improvement in patients treated for rheumatoid arthritis 
has been demonstrated by a reduction in joint swelling, 
a reduction in pain, a reduction in duration of mornin; 
stiffness, a reduction in disease activity as assessed by bot 
the investigator and patient, and by increased mobility as 
demonstrated by a reduction in walking time. 

In patients with osteoarthritis, the therapeutic action of 
the drug has been shown by a reduction in joint pain or 
tenderness, an increase in range of motion in knee joints, 
increased mobility as demonstrated by a reduction in walk- 
ing time, and improvement in capacity to perform activities 
of daily living — by the disease. 

In clinical studies in patients with rheumatoid arthritis 
and osteoarthritis, the drug has been shown to be compa- 
rable to aspirin in controlling the aforementioned meas- 
ures of disease activity, but the frequency and severity of 
the milder gastrointestinal adverse effects (nausea, dys- 

psia, heartburn) and nervous system adverse effects 

tinnitus, dizziness, light-headedness) were less than in 
the aspirin-treated patients. It is not known whether the 
drug causes less peptic ulceration than aspirin. 

The drug may be used safely in combination with gold 
salts and/or corticosteroids; however, in controlled clinical 
trials, when added to the regimen of patients receiving cor- 
ticosteroids it did not appear to cause greater improvement 
over that seen with corticosteroids alone. Whether the 
drug could be used in conjunction with partially effective 
doses of corticosteroid for a "steroid-sparing" effect has 
not been adequately studied. When added to the regimen 
of patients receiving own salts, the drug did result in 

reater improvement. Its use in combination with salicy- 
ates is not recommended because data are inadequate to 
demonstrate that the drug produces greater improvement 
over that achieved with aspirin alone. Further, there is 
some evidence that aspirin increases the rate of excretion 
of the drug. 


Generally, improvement due to the drug has not been 
found to be dependent on age, sex, severity or duration of 
disease. 

In *Cr blood loss and gastroscopy studies with normal 
volunteers, daily administration of 1100 mg of ANAPROX 
(naproxen sodium) has been demonstrated to cause statis- 
tically sigrfificantly less gastric bleeding and erosion than 
3250 mg of aspirin. 

Indications and Usage ANAPROX* (naproxen sodium) 
is indicated in the relief of mild to moderate pain and for 
the treatment of primary dysmenorrhea 

It is also indicated for the treatment of the signs and 
symptoms of rheumatoid arthritis and osteoarthritis. 

The safety and effectiveness of the drug in children have 
not been established. 

Contraindications: Naproxen sodium is contraindicated in 
patients who have shown hypersensitivity to it. Because 
the potential exists for cross-sensitivity reactions, it should 
not be piven to patients in whom aspirin or other non- 
steroidal, anti-inflammatory drugs induce the syndrome of 
asthma, rhinitis, or urticaria, 

Warnings: Gastrointestinal bleeding, sometimes severe, 
and occasionally fatal. has been reported in patients receiv- 
ing the drug. Among 960 patients treated for rheumatoid 
arthritis or osteoarthritis during the course of clinical trials 
in the United States (260 treated for more than two years), 
16 cases of peptic ulceration were reported. More than half 
were on concomitant corticosteroid and/or salicylate 
— and about a third had a prior history of peptic 
ulcer, Gastrointestinal bleeding, including nine potentially 
serious cases, was also reported in this population. These 
were not a preceded by premonitory gastrointestinal 
symptoms. Although most of the patients with serious 
bleeding were bsc, concomitant therapy and had a 
history of peptic ulcer disease, it should be Rept in mind 
that the drug also has the poena for causing gastrointes- 
tinal bleeding on its own. Therefore, it should [^ adminis- 
tered to patients with active gastric and duodenal ulcers 
only under close supervision. 

Precautions: General: ANAPROX* (NAPROXEN SODI- 
UM) SHOULD NOT BE USED CONCOMITANTLY WITH 
THE RELATED DRUG NAPROSYN* (NAPROXEN) SINCE 
THEY BOTH CIRCULATE IN PLASMA AS THE NA- 
PROXEN ANION. 

Because of adverse eye findings in animal studies with 
drugs of this class, it is recommended that ophthalmic 
studies be carried out within a reasonable period of time 
after starting therapy and at periodic intervals thereafter if 
the drug is to be used for an extended period of time. 

In chronic studies in laboratory animals, the drug has 
caused nephritis. Glamerular nephritis, interstitial neph- 
ritis and nephrotic syndrome have been reported. Since 
the drug is eliminated to a large extent from the body by 
urinary excretion via glomerular filtration, this di 
Should be used with great caution in patients with signifi- 
cantly impaired renal function and the monitoring of 
serum creatinine and/or creatinine clearance is advised in 
these pu In clinical trials a few patients developed 
mild elevations in BUN accompanied by no other signs and 
symptoms. 

If steroid eei is reduced or eliminated durin 
therapy, the steroid dosage should be reduced slowly We 
the patients must be observed closely for any evidence of 
adverse effects, including adrenal insufficiency and 
exacerbation of symptoms of arthritis. 

Patients with initial hemoglobin values of 10 grams or 
less who are to receive long-term therapy should have 
hemoglobin values determined frequently. 

Peripheral edema has been observed in some patients. 

Since each —— sodium tablet contains approximately 
25 mg (about 1 mEq) of sodium, this should be considered 
in patients whose overall intake of sodium must be mark- 
edly restricted. It is possible that patients with question- 
able or compromised cardiac function may be at a greater 
risk when taking the drug. 
Information for Patients: Caution should be exercised by 
patients whose activities require alertness if they experience 
drowsiness, dizziness, vertigo or depression during 
therapy with the drug 


Drug Interactions: In vitro studies have shown that na- 
proxen anion, because of its affinity for protein, may dis- 
place from their binding sites other drugs which are also 
albumin-bound. —— the naproxen anion itself 
could likewise be displaced. Short-term controlled studies 
failed to show that taking the drug significantly affects 
prothrombin times when administered to individuals 
on coumarin-type anticoagulants, Caution is advised 
nonetheless, since interactions have been seen with other 
nonsteroidal agents of this class, Similarly, patients receiv- 
ing the drug and ah toin, sulfonamide or sulfonylurea 
should be observed for signs of toxicity to these drugs. 

Probenecid given concurrently increases naproxen anion 
plasma levels and extends its plasma half-life significantly. 
Drug/Laboratory Test Interactions: The drug may de- 
crease platelet aggregation and prolong bleeding time. This 
effect should be kept in mind when bleeding times are 
determined. 

The administration of the drug may result in increased 
urinary values for 17-ketogenic steroids because of an in- 
teraction between the drug and/or its metabolites with 
m-dinitro-benzene used in this assay. Although 17- 
hydroxy- corticosteroid measurements (Porter-Silber test) 
do not appear to be artifactually altered, it is suggested 
that therapy with the drug be temporarily discontinued 
72 hours before adrenal function tests are performed. 

The drug may interfere with some urinary assays of 
5-hydroxy indoleacetic acid (SHIAA). 

Carcinogenesis: A two-year study was performed in rats to 
evaluate the carcinogenic potential of the drug. No evi- 
dence of carcinogenicity was found 

Pregnancy: Teratogenic Effects: Pregnancy Category B. 
Reproduction studies have been performed ^ rats, rabbits 


and mice at doses up to six times the human dose and 
have revealed no evidence of impaired fertility or harm to 
the fetus due to the drug. There are, however, no adequate 
and well-controlled studies in pregnant women. Because 
animal reproduction studies are not always predictive of 
human response, the drug should not used during 
pregnancy unless clearly needed. 
on-teratogenic Effects: In rats, pregnancy was pro- 

longed when the drug was given before the onset of labor; * 
where it was given after the delivery process had begun, 
labor was protracted. 

Nursing Mothers: Caution should be exercised if the drug 
is administered to a nursing woman since the napo: 
anion has been found in the milk of lactating women at a 
concentration of approximately 196 of that found in the 
plasma, 

Pediatric Use: Pediatric indications and dosage have not 
been established. 

Adverse Reactions: Adverse reactions reported in con- 
trolled clinical trials in 960 patients treated for rheumatoid 
arthritis or osteoarthritis are listed below, In general, these 
reactions were reported 2 to 10 times more frequently than 
they were in studies in the 962 patients treated for mild to 
moderate pain or for dysmenorrhea 

Incidence Greater Than 1%: Gastrointestinal: The most 
frequent complaints reported related to the gastrointestinal 
tract. They were: constipation,* heartburn,* abdominal 
pain,* nausea,* dyspepsia, diarrhea, stomatitis. 

Central Nervous System: Headache.* dizziness," drowsi- 
ness,” lightheadedness, vertigo. 

Dermatologic: Itching (pruritis),^ skin eruptions,” ecchy- 
moses,* sweating, purpura. 

Special Senses: Tinnitus,” hearing disturbances, visual dis- 
turbances 

Cardiovascular: Edema,* dyspnea,* palpitations. 

General: Thirst. 
"Incidence of reported reaction between 396 and 9%, Those 
reactions occurring in less than 3% of the patients are 
unmarked 

Incidence Less than 1%: Probable Causal Relationship: The 
following adverse reactions were reported less frequent 
than 1% during controlled clinical trials and through vol- 
untary reports since marketing. The probability of a causal 
relationship exists between the drug and these adverse 
reactions: congestive heart failure, renal disease, glomeru- 
lar nephritis, interstitial nephritis, nephrotic syndrome, 
abnormal liver function tests, hematuria, jaundice, throm- 
bocytopenia, leukopenia, granulocytopenia, gastroin- 
testinal bleeding, peptic ulceration with bleeding and/or 
perforation, hematemesis, melena, vomiting, eosino- 
philia, pyrexia (chills and fever), skin rashes, menstrual dis- 
orders, myalgia and muscle weakness, alopecia, inability 
to concentrate, depression, malaise, dream abnormalities. 
Causal Relationship Unknown: Other reactions have been 
reported in circumstances in which a causal relation- 
ship could not be established. However, in these rarely re- 
poe events, the possibility cannot be excluded. Therefore 
hese observations are being listed to serve as alerting 
information to the physicians: angioneurotic edema, ag- 
ranulocytosis, aplastic anemia, hemolytic anemia, hypo- 
glycemia, hyperglycemia, urticaria. 

Overdosage: Significant overdosage may be characterized 
by drowsiness, Pearibura, indigestion, nausea or vomiting. 
Because — sodium may be rapidly absorbed, hig) 
and early blood levels should be anticipated. No evidence 
of toxicity or late sequelae have been reported 5 to 15 
months after ingestion for three to seven days of doses 
equivalent to up to 3,300 mg of naproxen sodium. One pa- 
tient ingested a single dose equivalent to 27.5 $ of naproxen 
sodium and experienced mild nausea and indigestion. It is 
not known what dose of the drug would be life threaten- 
ing. The oral LD of the drug is 543 mg/kg in rats, 1234 
mg/kg in mice, 4110 mg/kg in hamsters and greater than 
1000 mg/kg in dogs. 

Should a patient ingest a large number of tablets, acci- 
dentally or purposefully, the stomach may be emptied and 
usual — measures employed, Animal studies 
suggest that the prompt administration of 5 grams of acti- 
vated charcoal would tend to reduce markedly the absorp- 
tion of the drug. It is not known if the drug is dialyzable. 
Dosage and Administration: For Mild to Moderate Pain 
and Dysmenorrhea: The recommended starting dose is 
two 275 mg tablets, followed by one 275 mg tablet every 6 
to 8 hours, as required. The total daily dose should not ex- 
ceed 5 tablets (1,375 mg) 

For Rheumatoid Arthritis and Osteoarthritis: The recom- 
mended starting dose in adults is one 275 mg tablet twice 
daily (morning and evening) or one 275 mg tablet in the 
morning and two 275 mg tablets in the evening. During 
long-term administration, the dose may be adjusted up or 
down depending on the clinical response of the patient, A 
lower daily dose may suffice for long-term administration. 
Daily doses higher than 1100 mg in these indications have 
not been studied. The morning and evening doses do not 
have to be equal in size and the administration of the drug 
more frequently than twice daily is not necessary, 
Symptomatic improvement in arthritis usually begins 
within two weeks. However, if improvement is not seen 
within this period, a trial for an additional two weeks + 
should be considered. 

How Supplied: ANAPROX* (naproxen sodium) is available 

in filmcoated tablets of 275 mg (light blue), in bottles of 
100 tablets (NDC 18393-274-42) and 500 tablets (NDC 
18393-274-62). Store at room temperature in well-closfff * 
containers. 
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Effects of maternal acetonuria and low pregnancy . 


weight gain on children’s psychomotor development 


RICHARD L. NAEYE, M.D. 
RONALD A. CHEZ, M.D. 


Hershey, Pennsylvania 


Data were analyzed from a large prospective study to determine if children had an excess of 
psychomotor or IQ impairment when their mothers had either acetonuria, weight loss, or low weight 
gain during pregnancy. The effects of these maternal factors on children's development were 
assessed by à variety of mental and motor tests from the newborn period to 7 years of age. No 
consistent impairments were found at any age. (AM. J. OBsTET. GYNECOL. 139:189, 1981.) 


CHURCHILL AND ASSOCIATES” ? reported that chil- 
dren whose diabetic and nondiabetic mothers had 
acetonuria during pregnancy had lower mental and 
motor scores at 8 months and lower IQ values at 4 years 
of age than children not so exposed. Stebhens and col- 


' leagues? examined offspring of diabetic women and 


found a significant association of gestational acetonuria 
with lower IQ values at-5 years of age. A more recent 
study did not confirm Stebhen's findings.’ The present 
study continued the latter investigation by examining 
the relationship of maternal acetonuria, weight loss, 
and low weight gain during pregnancy to the psy- 
chomotor performánces and IQ values of neonates and 
older children of nondiabetic mothers. Unlike the ear- 
lier studies the present study controlled for à number 
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of nonnutritional factors that affect psychomotor per- 
formance. 


Patients and methods 


The Collaborative Perinatal Project of the National 
Institute of Neurological and Communicative Disor- 
ders and Stroke provides an opportunity to study 
pregnancy and its long-term outcome. It prospectively 
followed the course of 53,518 pregnancies in the 
United States, between 1959 and 1966, and recorded 
events of gestation, labor, delivery, and the neonatal 
period as well as children’s development to 8 years of 
age.* * With the data from the study we analyzed the 
effects of maternal acetonuria, weight loss, and low 
weight gain during pregnancy on children’s psy- 
chomotor development. The methods used to evaluate 
psychomotor development and IQ are described in the 
published manual for the Collaborative Study.® 

All singleton infants born alive after 20 or more 
weeks of gestation were entered in the study. To re- 
duce the number of variables to be considered we 
excluded from the study cases with the following non- 
nutritional factors that can affect psychomotor devel- 
opment: major congenital malformations, Down's 
syndrome, inborn errors of metabolism, head trauma 
during or after birth, and lead intoxication in the child 
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Table I. Psychomotor functions in white children born at term 


















Neonatal period: 


Meconium in amniotic fluid 19.2 (668) 
l-minute Apgar score 0-3 ' °8.7 (129) 
5-minute Apgar score 0-3 0.6 (21) 
Abnormal Moro reflex 3.7 (127) 
Other abnormal reflexes 8.5 (121) 
Hypotonia . 3.6 (123) 
Hypertonia 1.9 (65) 
Myoclonus 0.4 (14) 
Abnormal suck 1.3 (45) 
Abnormal cry 2.2 (75) 
Jitters 4.8 (168) 
Nystagmus 0.1 (5) 
Seizures 0.2 (7) 
Transient abnormality 7.4 (257) 
Age 8 months: 
Mean Bayley motor score 34.2 + 4.5(1,819) - 
Mean Bayley mental score 80.2 + 4.9 (1,817) 








Acetonuria 


19.5 (216) 
3.3 (36) 
0.8 (9) 
4.3 (48) 
5.0 (55) 
6.2 (69)t 
2.2 (24) 
0.2 (2) 
1.3 (14) 
2.5 (28), 
5.5 (61) 
0.4 (4) 
0.5 (5) 
8.2 (91) 


34.2 + 4.0(576) 
80.3 + 3.7 (577) 


. 
. 
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: 18.5 (366) 
3.8 (70) 
0.7 (14) 
3.7 (72) 
3.9 (76) 
5.1 (100) 
1.9 (24) 
0.5 (9) 
1.4 (98) 
2.0 (39) 
4.9 (96) 
0.2 (4) 
0.2 (4) 
7.7 (151) 


33.9 + 4.4 (6,133) 
80.3 + 4.7 (6,114) 


Maternal weight during pregnancy 


24.0 (12) 
8.5 (4) 


0 

12.0 (6)* 
4.0 (2) 
10.0 (5) 
4.0 (2) 
9.0 (1) 
2.0 (1) 
6.0 (3) 
8.0 (4) 
2.0 (1) 
0 

20.0 (10)€ 


33.2 + 5.1 (123) 
` 80.1 + 4.2 (169) 


Numbers of cases are in parentheses. Acetonuria was recorded as present when ït was 1+ or greater. All P values except those 


specified were >0.1. 
*P « 0.05. 
TP < 0.001. 
iP < 0.01. 


Cases were also excluded from the analyses if either 
parent was mentally retarded or the mother had any of 
the following: hypothyroidism, a convulsive disorder, 
diabetes mellitus, or alcoholism. Data in the study were 
stratified by race, gestational age at birth, and a socio- 
economic index which combined scores for education, 
occupation, and family income.’ A value below 4 was 
considered to be low. Gestational age was calculated at 
birth from the start of the last menstrual period. Race 
was established by mother's self-identification. Aceton- 
uria was recorded when the reading was 1+ or greater 


on one or more urine specimens examined during ante- ` 


natal clinic visits and at admission for delivery. The 
chi-square test, Student’s t test, and the three-way F test 
with one-way analysis of variance were the statistical 
methods used in the study. 


Resuits 


In white women neither gestational acetonuria, 
weight loss, nor low weight gain were associated with 
any consistent evidence of inental or motor impair- 
ments in offspring during the first year of life (Tables 1 


and II). When compared to children whose mothers. 


had weight gains of 22 to 32 pounds, two of thé seven 
tests at 4 years of age were failed more often by chil- 
dren whose mothers lost weight during pregnancy 
(Table II). 

* Combining acetonuria with low weight gain or 


weight loss produced no consistent evidence of mental 
or motor impairments atany age. As independent vari- 
ables, neither acetonuria, low weight gain, nor preg- 
nancy weight loss were associated with abnormal IQ 
values at 4 years of age (Tables III and IV). 
Although not shown in the tables, acetonuria, low 
maternal pregnancy weight gain, and pregnancy weight 
loss had no significant effect on IQ values and other 
measures of the psychomotor performance of black 


children. 


Comment 


. The reported association of maternal acetonuria 


' during pregnancy with subsequent reduction of chil- 
dren's IQ values has influenced the clinical care of 
pregnant women. The avoidance of acetonuria has 
been one reason advanced to maintain appropriate 
weight gains during pregnancy, avoid weight-reducing 
diets, and maintain a substantial food intake during the 
nausea and vomiting phase of early gestation. 


We found that maternal acetonuria, low weight gain, 


and weight loss during pregnancy had little or no effect 
on neonatal, infant, and childhood psychomotor func- 


tions including IQ. These data were extracted from the" 


same population used in the original study that claimed 
lowered IQ values following acetonuria." ? Our results 
differ from those in the original study because we con- 
trolled for a number of nonnutritional factors that 
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Table II. Psychomotor functions in term white children 













Effects of maternal acetonuria and low weight gain on children 


Gestational acetonuna 


at 
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Maternal pregnancy weight change 





Gain of 22 to 32 pounds Weight loss 





ve 


One year: — 
Hypotonia 4.6 (94) 3.3 (21) 4.2 (284) 4.8 (97) 
Cranial nerve abnormality, facial 0.7 (14) 1.3 (8) 1.1 (77) 1.6 (3) 
Paraplegia 1.2 (25) 1.6 (10) 1.2 (80) 2.1 (4) 
Tetraplegia 1.2 (25) 0.8 (5) 0.7 (50) 1.6 (3) 
Ataxia 0.3 (5) 0.2 (1) 0.2 (13) 0.5 (1) 
Nystagmus 0.1 (2) 1.1 (7)* 0.2 (16) 0.5 (1) 
Spastic paresis 0.3 (6) 0.5 (3) 0.7 (45) 0.5 (1) 
Esotropia 4.4 (80) 3.6 (23) 4.3 (295) 3.2 (6) 
Exotropia 0.2 (4) 0.2 (1) 1.8 (120) 1.6 (3) 
Strabismus 

Alternating internal 1.5 (30) 1.9(121) 1.6 (107) 1.6 (3) 
Alternating external 0.2 (3) 0.8 (5t 0.1 (9) 0 

Four years: $ 
Failed line walk ' 6.7(109) 6.6 (35) 5.2 (261) 4.4 (6) 
Failed ball catch . 43.4 (712) 40.0 (215) 38.2 (1,964) 32.2 (46) 
Failed Wallin pegboard ` : 

Right hand 1.3 (21) 1.7 (9) 1.3 (67) 0 

Left hand 2.7 (44) 2.6 (14) 2.2 (113) 3.5 (5) 
Failed copy circle 3.1 (52) 3.7 (20) 2.5 (128) 8.4 (1251 
Failed Proteus maze 25.7 (422) 27.0 (146) 26:6 (1,365) 37.9 (58) 
Failed string beads 4.2 (69) 4.4 (24) 4.0 (208) 6.3 (9) 


Numbers of cases are in parentheses. All P values except those specified were 70.1. 


*P « 0.01. 
TP « 0.05. 
4P < 0.001. 


Table III. Mothers’ pregnancy weight gains and their children's IQ values at 4 years of age 


Socioeconomic Index 0-3 a: 


Mean IQ values'at 4 years of age 


Mother's pregnancy weight change 


Weight loss ` Gain of 1-10 pounds 


Gain of 11-21 pounds 


«38 weeks’ gestation 103 + 7 (2) 101 + 15 (5) 

38-44 weeks’ gestation 93 + 17 (13) 92 + 14 (35) 
Socioeconomic Index 4-5.9: . 

<38 weeks’ gestation 96 + 8 (3) ` 92 + 6 (3) - 

38-44 weeks’ gestation 101 + 10 (5) 98 + 20 (30) 
Socioeconomic Index 6-7.9: 

<38 weeks’ gestation 92 + 13 (4) 106 +7 (5) 
: 38-44 weeks’ gestation 104 + 9 (3) 103 + 12 (21) 
Socioeconomic Index 8-9.5: 

: «88 weeks’ gestation 118 + 9 (2) 123 + 7 (3) 

38-44 weeks’ gestation 115 + 8 (2) 110 + 14( 17) 


96 + 19 (11) 
96 + 14 (129) 


97 + 15 (16) 
100 + 15 (151) 


6 (22) 
5 (190) 


106 + 15 (15) 
115 + 16 (291) 










Gain of 22-32 pounds 
96 + 11 (17) 
95 + 15 (201) 


100 = 15 (12) 
100 + 15 (222) 


99 + 17 (16) 
106 + 16 (295) 


111 + 10 (19) 
115 + 10 (423) 


Figures in parentheses denote number of cases. All P values comparing IQ values in -he categories «22 pounds were 70.1 com- 


pared with IQ values in the category 22 to 32 pounds. 


influence psychomotor development and IQ. 


Ketone bodies are probably normally presented to 
* the fetal brain at various times during most pregnan- 


cies. After an overnight fast, maternal ketone body 
-KQpcentrations are about threefold greater in pregnant 
than in nonpregnant women; ketonuria will often 
occur in the pregnant woman.* ? In a recent study, 


Coétzee and associates? found that urine concentra- 
tions of ketone bodies may abruptly increase in the 
presence of less than a twofold increase in blood con- 
centrations. Further, this change in blood levels is at 
the upper limit of normal range. Therefore, acetonuria 
in normal pregnancy probably does not usually signify 
that any abnormality is present. . 
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Table IV: Mothers’ gestational acetonuyia and their children’s IQ values at 4 years of age 







Socioeconomic Index 0-3.9: 
<38 weeks’ gestation 


96 + 12 (12) 


No acetonuria 
` -2+ or more acetonuria — 
38-44 weeks’ gestation 
No acetonüria 97 + 11 (69) 
2-- or more acetonuria 103 + 13 (7) 
Socioeconomic Index 4-5.9: 
<38 weeks’ gestation i 
No acetonuria ` 98 + 12 (7) 
2+ or more acetonuria 101 + 10 (2) 


38-44 weeks’ gestation 

No acetonuria' 

2+ or more acetonuria 

Socioeconomic Index 6-9. 3: 

«38 weeks’ gestation 

No acetonuria 

2+ or more acetonuria 
38-44 weeks' gestation 

No acetonuria 

2+ or more acetonuria 


103 + 12 (128) 
103 x 18 (15) 


108 + 19 (59) 
120 + 16 (8) 


111 + 15 (755). 
` 109 + 18 (25) 





Mean IQ values 


Trimester of pregnancy 








Second .. Third, ` 


89-+ 13 (26) 
92 + 10 (7) 


91 13 (21) 
85 + 11 (4) 


95 + 14 (239) 94 + 14 (9241) 


102 + 10 (14) 99 + 13 (23) 
96 + 15 (33) 94 + 12 (29) 
100 + 8 (2) 102 + 11 (7) 


99 + 14 (269) 
100 + 12 (31) 


98 + 15 (282) 
98 + 14 (16) 


106 + 19 (65) 
114 + 10 (18) 


111 + 17 (61) 
113 = 15 (10) 


110 + 16 (878) 
101 + 28 (22) 


110 + 15 (617) 
110 + 18(139) 


Numbers of cases are in parentheses. All of the P values comparing IQ values in the acetonuria category were greater than 0.1 


compared with the no acetonuria category. 


Mothers have an increased dependence on fat stores 
for fuel during the second half of pregnancy." Associ- 
ated i increases in lipase activity and in levels of circulat- 
ing free fatty acids and glycerol enhance the pro- 
duction of acetoacetyl coenzyme A and, therefore, 
ketogenesis.® '* Ketories are transferred across the pla- 
centa and are probably a normal fuel.for the human 
fetal brain, particularly during late gestation.!! Levels 
of the enzymes required to metabolize ketone bodies 
increase in fetal brains during the second half of preg- 
nancy." In vitro studies on the human brain indicate 
that 3- -hydroxybutyrate can be oxidized. Neonatal 
brains use ketone bodies as fuel," 


Findings in the current study received indirect sup- 
port from the studies of Stein and colleagues? of the 
Dutch farnine of 1944 and 1945. They found no sig- 
nificant psychomotor impairments in military. recruits 
who had been exposed during different periods of ges- 
tation to severe maternal food ‘restrictions. Data on 
maternal acetonuria were not available, but hyperke- 
tonemia was probably more frequent in the famine vic- 
tims than in the nonfamine control subjects. 


Ms. Ellen C. Peters performed the statistical analyses 
in the. study. Informed consent was obtained for the 
data collection. 
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Antepartum fetal heart rate testing 


VU. The significance of fetal bradycardia 
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Antepartum fetal heart rate testing (AFHRT) v as utilized in the assessment of fetal status on a large 
clinical service. The nonstress test (NST) was used as the primary approach. The contraction stress 
test (CST) was used in the face of persistent 3onreactivity. The significance of fetal bradycardia 
occurring during AFHRT was assessed. Brad7cafdia was defined as a fetal heart rate (FHR) of 90 
bpm or a reduction in FHR of 40 bpm below baseline, for 60 seconds or greater. In a 2-year period, 
there were 28 cases of bradycardia during 3,754 tests. A total of 24 cases were sent for delivery on 
the same day while four cases were managed in variable fashion. In 16 cases the tests were 
classified as nonreactive (abnormal) and the patients were sent for delivery on the same day. There 
was a 5096 incidence of emergency delivery fr fetal distress in labor in this group. In eight cases 
the tests were classified as reactive (normal) and the patients were sent for celivery on the same 
day. The incidence of fetal distress in labor wth emergency delivery was 5095. Five of 10 patients 
with decreased amniotic fluid volume either on ultrasonic evaluation or by clinical estimation 
developed fetal distress in labor. There were hree cases of congenital anomalies and one case of 
intrauterine growth retardation which exhibitec diminished amniotic fluid. The occurrence of fetal 
bradycardia during AFHRT denotes a fetus at increased risk of developing fetal distress in labor. 
This type of test should be considered abnornal and consideration should be given to delivery of 


the fetus. (AM. J. OBSTET. GYNECOL. 139:194, 1981.) 


THE USE OF antepartum fetal heart rate testing 
(AFHRT) to assess the status of the fetus at risk -s wide- 
spread in current obstetric practice. Although me con- 
traction stress test (CST) is still being used, the nonstress 
test (NST) has supplanted the CST as the primary 
method of fetal assessment in many institutions. At the 
Los Angeles County/University of Southern California 
Medical Center, Women’s Hospital, the NST has been 


the primary approach for approximately 5 years.'^? 
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Table I. Primary indications for test 


- Indication | No. of patients 


Suspected postdates 19 
Suspected growth retardation 4 
Diabetes mellitus 3 
Decreased fetal movement 1 
Von Gierke’s disease .l 
. Total 28 


Since bradycardia alone or in combination with ex- 
cessive uterine activity (hyperstimulation) has been re- 
ported in 596 to 10% of tests,’ we sought to evaluate the 
incidence and possible significance of fetal bradycardia. 
Oligohydramnios also has been implicated as a possible 
contributing factor and the relationship of amniotic 
fluid volume in these patients is presented. 


Material and methods 


All AFHRT recordings exhibiting any deceleratigns 
were reviewed for a period of 2 years, July, 1977, 
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Table II. Reactive NST 






Amniotic = ” Outcome 


` FHR pattern 






at Bradycardia 

2 Es s co ED} Bradycardia, severe variable decélerations 

3 l 0 ab C/S FTP Normal 

4 i NR C/S FTP Intermittent-late decelerations 

5: i + C/S FD Bradycardia, late decelerations, and severe 
d variable decelerations 

6 NR NR C/S FD Prolonged bradycardia 

7 N |: 0 NSVD Normal : 

8 N 0. C/S Normal 


FTP 


IUGR: Suspected intrauterine growth retardation; PD: suspected postdates; C/S: cesarean section; N: normal; |: decreased; 
FD: fetal distress; FTP: failure to progress in labor; NSVD: normal spontaneous vaginal delivery. 
*Congenital rubella syndrome. i 


TSevere IUGR, cord around thorax. 
tDown's syndrome. 


Table III. Nonreactive NST 









Amniotic | Amniotic fuid | Outcome 
1 A ` Late decelerations 
2 DM spe NR NR as Face — Variable decelerations 
A FTP 
3 IUGR ^ i 0 NSVD . i N 
4 IUGR Neg. a + C/S Elective* 
5 von Gierke's ^ N 0 NSVD N : 
6 (FM A NR NR C/S FD Prolonged bradycardia 
7 PD Neg. ^ * Cs FD "Loss of variability, falling pH 
8 PD ^ N 0 C/S FD Prolonged bradycardia 
9 PD "A N 0 NSVD T N 
10 PD A NR NR C/S FDf Severe variable decelerations 
11 PD A M 0 C/S FD Prolonged bradycardia 
12 PD ^ N 0 Vacuum FD Prolonged bradycardia 
13 PD ^ "4 0 C/S Repeatt i 
14 PD ^ Y * NSVD N 
15 PD A i + C/S “FIP N 
16 PD Neg. i i cls FD Late decelerations, low pH 


DM: Diabetes mellitus; a:CST not done; NR: not recorded. For other abbreviations see Table Ii foorole, 
. *Spina bifida, meningomyelocele. 
+Nuchal cord. 


through June, 1979. The indications for testing and 
the procedure, primarily the NST, have been previ- 
ously reported.? A "reactive" test is defined as the oc- 
currence of two accelerations of 15 bpm above the 


. baseline FHR level, lasting for 15 seconds, associated 


with fetal movement, in a 20-minute period. A "non- 
reactive" test is one that does not meet the aforemen- 
tioned criteria. At the conclusion of all tests, fundal and 
suprapubic | pressure was manually applied for 1 min- 
ute. This was done in an attempt to elicit a deceleration, 
which might possibly indicate cord entrapment.® 

In this evaluation bradycardia was defined as an ab- 


„solute heart rate below 90 bpm for 1 minute or longer 


-* 


or a reduction in heart rate of greater than 40 bpm 


below the baseline level for 1 minute or longer. 
Twenty-eight patients in a total of 1,725 (1.696) met the 
criteria for bradycardia as defined above. The total 
number of tests performed in this time period was 
3,754, for an incidence of bradycardia of 7/ 1,000 tests. 
Twenty- -four of the patients whose fetuses exhibited 
bradycardia were sent for delivery on the same day 
since it was felt that bradycardia of this’degree was 
potentially ominous. The remaining four cases were 
managed in variable ways which will be discussed indi- 
vidually. A trial of labor was attempted in all but two’ 
cases, the first beirig a patient with a previous cesarean 
section and the other a case in which the antepartum 
diagnosis of spina bifida and meningomyelocele had | 


— 
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been made. Twenty-five patients were electronically 
monitored during labor. The primary.‘indication for 
testing is illustrated in Table I. f 

Amniotic fluid volume was assessed: (1) by ultrasonic 

scanning, (2) at the time of amniotomy, or (3) at cesar- 

*'ean section. Amniotic fluid volume was considered 
normal if, at the time of ultrasonic examination, a 
pocket of fluid of at least 1 cm in depth was seen. The 
assessment of fluid volume at the time of amniotomy or 
delivery was noted as decreased or normal by the resi- 
dent physician. The presence or absence of meconium 
staining of amniotic fluid was noted. 

The clinical, diagnosis of fetal distress in labor was 
defined as abnormal FHR patterns? ? 
dosis determined by scalp blood sampling which led to 
emergency delivery. Abnormal patterns included late 
decelerations, severe variable decelerations, prolonged 
bradycardia, tachycardia, and loss of baseline beat-to- 
beat variability. Periodic FHR patterns were defined 


and/or fetal aci- 


according to the method of Kubli and associates. Fetal 
distress according to pH determinations was defined as 
a progressively falling trend or when the absolute pH 
was below 7.20. 


Results 


'The outcome of the 24 patients delivered on the 
same day as the test was performed will be discussed at 
this point. The four patients who were not delivered 
the same day will be discussed individually. 

Mode of delivery. Of the 24 cases under considera- 
tion, 11 patients underwent cesarean section and one 
had a vacuum extraction delivery for fetal distress in 
labor. Thus, 50% of cases required emergency delivery 
for fetal distress. Seven additional patients required ce- 
sarean section for various indications (Tables II and 
III) and only five patients experienced a spontaneous 
vaginal delivery. , 

Reactive tests (Table II). There were eight tests that 
were classified as ‘ reactive." Half of the cases in this 
group underwent cesarean section for fetal distress 
in labor. These four cases all exhibited prolonged 
bradycardia or severe variable deceleration patterns 
during labor. 

Three cesarean sections were performed for the 
diagnosis of failure to progress in labor, and there was 
only one normal spontaneous vaginal delivery. There 
were two neonates with a congenital anomaly in this 
group. One manifested severe congenital rubella syn- 
drome (Case No. 1) and the other had Down's syn- 
drome (trisomy 21) (Case No. 3). 

Nonreactive tests (Table III). There were 16 tests 
classified as “nonreactive,” two thirds of all cases of 
bradycardia. Half of these cases (eight of 16) under- 
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went emergency delivery as a result of the diagnosis of 

fetal distress in labor. Seven were delivered by cesarean 

section and one, by vacuum extraction. Five of these. 
eight cases demonstrated moderate to severe variable 

decelerations and/or prolonged bradycardia during» 
lator. The remaining three cases exhibited late decel- 

erations, loss of beat-to-beat variability, and progressive 

fetal acidosis. In two of the three cases with such pat- 

terns, a negative CST had followed the nonreactive 

NST (Cases Nos. 7 and 16, Table III). 

Four other cesarean sections were performed in the 
nonreactive pattern group: one elective repeat cesar- 
ean section (Case No. 13), one elective cesarean section 
in a fetus with what was thought to be a potentially 
repairable meningomyelocele (Case No. 4), one for 
face presentation with lack of progress of labor (Case 
No. 2), and one with failure of labor to progress (Case 
No. 15). In Case No. 2, with a face presentation, a 
positive CST followed a nonreactive NST and there 
were no late decelerations during labor. Mild variable 
decelerations did occur, but an infant with normal 
Apgar scores was delivered. In this group of 14 pa- 
tents in whom a trial of labor occurred, only four pa- 
tients were delivered vaginally. 

Amniotic fluid. There were 20 cases in which the 
amount of amniotic- fluid and the presence or absence 
of meconium was noted. 

Twelve patients (60%) were judged to have a di- 
minished amount of amniotic fluid and two of these 
patients underwent elective cesarean delivery. In the 
10 patients undergoing labor, five were delivered by 
cesarean section for fetal distress. Of the eight patients 
judged to have normal amniotic fluid volume; fetal dis- 
tress was demonstrated in four during labor. l 

Decreased amniotic fluid volume was noted in the 
three cases in which the fetus had a congenital anomaly 
and in a fourth case in which there was severe in- 
trauterine growth retardation associated with maternal 
hypertension. 

The presence or absence of meconium in amniotic 
fluid could not be related to the occurrence of fetal 
distress in labor (Tables II and 1II). 

Umbilical cord. The position of the umbilical cord at 
delivery was recorded in all cases. There were three 
cases with a nuchal umbilical cord. In one of these cases 
(No. 10, Table III), the cord was wrapped tightly 
around the neck of the fetus four times and cesarean 
section was performed .because of repetitive severe 
variable decelerations. In the remaining two cases one 
loop of cord was around the neck of the fetus. One* 
patient was delivered by elective repeat cesarean sec- 
tion and there was one normal vaginal delivery. In ong. 
case (No. 2, Table II) the umbilical cord was wrapped 
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ughtly around the thorax of the fetus at delivery. This 
infant was severely growth retarded and had decreased 
amniotic fluid volume. Cesarean section was per- 
formed because of severe variable decelerations and 
repeated prolonged bradycardia in this case. 

"Fundal and suprapubic pressure. In four of the 24 
cases in the study group, the bradycardia was elicited 
in association with fundal and suprapubic pressure 
applied at the conclusion of testing. All four of these 
cases were judged to have decreased amniotic fluid 


(Table II, No. 8, and Table III, Nos. 7, 11, and 16). 


Three of these four underwent cesarean section for 
fetal distress and each of these three had nonreactive 
pauerns, two of which were followed by a negative 
CST. l 
Results in cases not deliyered on the same day as 
AFHRT, There were four cases which were not man- 
aged on the basis of intervention and delivery on the 


- same day. Their management and results will be dis- 


cussed individually. 

Case No. 1. C. B. was referred for testing at 38 weeks’ 
gestation, by inexact estimation of dates, because of 
Class A diabetes mellitus. The NST pattern was reac- 
tive, with one episode of bradycardia occurring during 
the test. No deceleration was noted following fundal 
and suprapubic pressure. The cervix was unfavorable 
for induction of labor and, because of the uncertain 
gestational age, an amniocentesis was performed to as- 
sess lung maturity. On ultrasonic scan, there was ade- 
quate amniotic fluid, and no gross fetal abnormalities 
were noted; the amniotic fluid was clear at amniocen- 
tesis. Repeat AFHRT 24 hours later was reactive, and 
no decelerations were noted. Serum unconjugated es- 
triol levels were rising. The lecithin/sphingomyelin 
ratio was 2:1 but in view of an unfavorable cervix in- 
duction of labor was not undertaken. The patient un- 
derwent induction of labor 6 days following AFHRT, 
at which time the FHR in labor exhibited repetitive 
episodes of prolonged bradycardia. The patient was 
delivered by cesarean section for fetal distress. 

Case No. 2. L. C. was referred for AFHRT because of 
suspected intrauterine growth retardation. The test 
was classified as reactive with one episode of bradycar- 
dia. Amniotic fluid volume was not recorded at this 
point and a repeat test 24 hours later was reactive with- 
out any decelerations. On the day following the last 
test, the patient was admitted in spontaneous labor. 
The FHR remained normal during labor. A growth- 
retarded infant was delivered vaginally without com- 
plications. No record of amniotic fluid or meconium 
was noted on the chart. 

... Case No. 3. R. R. was referred for AFHRT because 
of suspected postterm pregnancy. The AFHRT was 
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Fig. 1. AFHRT flow sheet at Cornell University Medical Cen- 
ter, 1980. 


classified as reactive with one episode of bradycardia. 
Ultrasonic examination revealed decreased amniotic 
fluid. A repeat test within 24 hours was again, inter- 
preted as reactive, but no deceleration was noted. This 
patient was admitted in active labor the following day 
and was rapidly delivered vaginally of a depressed in- 
fant with Apgar scores of | and 1, respectively, at 1 and 
5 minutes. A diagnosis of abruptio placentae was made 
following delivery. Since delivery was imminent on 
admission intrapartum monitoring was not instituted. 
` Case No. 4. M. M. was referred for AHFRT because 
of suspected postterm pregnancy. The AHFRT was in- 
terpreted as nonreactive and was followed by a nega- 
tive CST and a prolonged bradycardia. A repeat test in 
24 hours again was nonreactive with a negative CST 
but no bradycardia. This patient was admitted in ad- 
vanced labor 36 hours following the last antepartum 
test. Intrapartum fetal monitoring was not used and an 
infant with Apgar scores of 4 at 1 minute and 9 at 5. 
minutes was delivered vaginally. 

The occurrence of prolonged bradycardia during 
AFHRT seemingly identifies a fetus at high risk for 
developing distress in labor. The 50% incidence of op- 
erative delivery for fetal distress in labor was identical 
for tests classified as reactive and nonreactive. The 
three cases exhibiting late deceleration patterns or fetal 
acidosis in labor all had preceding nonreactive NSTs. 
Fetal distress in labor occurred in two of three cases 
with a negative CST following a nonreactive NST. 

Decreased amniotic fluid was noted in 10 cases, and 


cesarean section was performed in five of these because 
a ° 
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of fetal distress. Decreased amniotic fluid was observed 
in all three cases of congenital anomaly.-" 

Fundal and suprapubic pressure elicited bradycardia 
in four cases, all of which had decreased amniotic fluid 
volume. Three of these patients were delivered by ce- 
Sarean section because of fetal distress in labor and all 
had preceding nonreactive patterns. 


Comment 


With the use of the NST as the primary approach in 
AFHRT, a reactive NST has been considered "normal" 
while a nonreactive NST followed by a positive CST 
has been considered "abnormal" The nonreactive 
NST followed by a negative CST has been considered 
normal although recent data from this institution sug- 
gested that this combination should be considered in- 
conclusive and that the testing should be repeated in 24 
hours.’ The finding of an abnormal test. (nonreactive 
NST and positive CST) has often led to the considera- 
tion of immediate delivery whereas a normal NST re- 
sult with a reactive pattern is usually repeated in 1 week 
unless the clinical situation changes dramatically. The 
suspicious or equivocal CST following a nonreactive 
NST is routinely repeated in 24 hours. The prepon- 
derance of nonreactive NSTs associated ` with 

. bradycardia is clear in this study. The outcome in such 
cases even when followed by a negative CST gives 
further credence to the approach which requires retest- 
ing in 24 hours. 

' From the data in this study, it would appear idt 
the appearance of a prolonged bradycardia during 


January 15,71981 
Am. J. Obstet. Gynecol. 


AHFRT, irrespective of whether the NST is reactive or 
nonreactive, should be considered abnormial. It would 
seem reasonable to consider prompt delivery in most 
circumstances, particularly when the fetus is mature. In 
such cases, a trial of labor is justified, provided that * 
continuous fetal monitoring during labor is possible. 
Retesting or continuous surveillance would appear de- 
sirable in the face of fetal immaturity or when delivery 
is not considered feasible (Fig. 1). 

Ultrasonic scanning may assist in detection of oligo- 
hydramnios and in the diagnosis of congenital anoma- 
lies. Oligohydramnios -is often associated with in- 
trauterine growth retardation of a variety of etiologies 
induding the anomalous fetus. Abnormal FHR pat- 
terns, both antepartum* ? and intrapartum,? are more 
commonly seen in the abnormal fetus. 

It would seem reasonable to apply fundal and su- 
prapubic pressure at the conclusion of all tests. This 
procedure is relatively simple to perform, does not add 
significantly to the length of the test, and may detect 
decreased amniotic fluid and potential cord entrap- 
ment. This simple procedure when provoking brady- 
cardia in conjurction with an abnormal AFHRT iden- 
tifies a group of patients particularly susceptible to 
intrapartum distress. 


We would like to thank the antepartum testing staff, 
Marci Smith, R.N., Paula Broussard, R.N., Dorothy 
McCart, R.N., and Sylvia Berry, R.N., for their dedica- 
tion and help in obtaining the data for this study. 
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The Corometrics 315 telemetry system is a commercially available unit which can transmit both fetal 
heart rate (FHR) and intrauterine or external pressure data to a standard fetal monitor. This system 
was evaluated in 40 patients, ten of whom were monitored simultaneously by telemetry and 
direct-wire fetal monitoring. Because of some differences in electronic enginesring between the 
telemetry and direct fetal monitoring systems, the following differences were found: Comparison of 
the simultaneously obtained FHR recordings revealed that the telemetry system rejected most of the 
motion artifacts while maintaining true variability. There were no differences as regards readability, 
FHR, and beat-to-beat variability. The intrauterine pressure values were the same, although the 
telemetry system gave a smoother waveform with less motion artifact. The main advantages of the 
telemetry system were found to be: (1) The patient was free to move about and ambulate during 
labor. (2) It was possible to obtain uninterrupted monitoring while the patient was mcved from the 
labor room to the delivery room and throughout the second stage of labor. (AM. J. OBsTET. GYNECOL. 


139:199, 1981.) 


DURING THE EARLY 1960s, it was shown that radio- 
telemetry, which is the wireless transmission of data via 
radio waves to a receiver, could be used to transmit the 
fetal heart rate (FHR)." ? During the 1970s, the single- 
channel telemetry was expanded to a two-channel sys- 
tem whereby the second channel could be used to 
record intrauterine pressure. Although the single- 
channel FHR recordings could be performed by means 
of commercially available equipment with minimal 
modifications, the transmission of FHR and intrauter- 
ine pressure required custom-built two-channel trans- 
mitters and receivers. 

The introduction of the Corometrics 315 telemetry 
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system has made it possible to record both FHR and 
intrauterine or external pressure signals. The quality 
of recordings made by radiotelemetry with custom- 
made equipment has been shown to be equivalent to 
that of recordirgs obtained by direct-wire fetal moni- 
toring. As teleinetry has several advantages, it is antic- 
ipated that the introduction of commercial equipment 
will see more widespread use of this method of moni- 
toring. Because of some differences in electronic en- 
gineering between the telemetry and direct fetal moni- 
toring systems, the first part of this study was designed 
to evaluate differences in recordings between the two 
systems when used in the same patient at the same 
time. The second part of the study was the evaluation 
of the telemetry system when used in several different 
clinical situations. 


Material and methods 


'The Corometrics 315 telemetry system consists of a 
transmitter, receiver, antenna, transducers, and inter- 
connecting cables which can be used with the standard 
Corometrics fetal monitor. The transmission range is 
optimally 100 feet, by line of sight. In our building, 
since the signal had to go through walls and around 
corners, the range was limited to 60 to 80 feet. To 


199 


200 Lipshitz et al. ` 


January 17, 1981 
Am. J. Obstet. Gynecol. 


NHR-BPM 








m 





Oe 
B: e 










































































` mmHg 





+ 
H 
i 


: boxtom. eie eet «pss HAC AN SS 


Fig. 1. Upper tracing: Direct tracing from Corometrics LII monitor indicating motion artifact. Middle 
tracing: Telemetry tracing. Motion artifact rejected. True variability maintained. Lower tracing: Te- 


lemetry tracing of intrauterine pressure (IUP). 


ensure uninterrupted signal reception over a broad 
area throughout the study, a Corometrics omnidirec- 
tional antenna system was installed in the suspended 
ceiling of the labor and delivery unit. The antenna was 
mounted on the underneath side of the ceiling with the 
cables above the ceiling. The number of antennas re- 
quired is determined by the architecture of the build- 
ing and the range required and not by the number of 
receivers. f 

' The system operates in the Federal Communications 
Commission’s allocated range of 176 to 214 MHz and 
requires standard frequency modulation (FM) tech- 
niques, i.e., varying voltage levels are converted to vary- 
ing frequency changes. These changes are transmitted 
to the receiver where they are changed back to varying 
voltages and displayed. 

The transmitter measures 1.7 by 3.3 by 4:9 inches 
and weighs 9 ounces, including one 9-volt alkaline bat- 
tery. Thé antenna system is powered through the re- 
ceiver module, which in turn is powered by the fetal 


monitor. The transmitter uses the transducer leads as 
x : 


the transmitting antenna. The spiral electrode is virtu- 
ally identical to the standard electrode, the only differ- 
ence being in the lead lengths, which are 18 inches long 
in order to reach up to the transmitter connections. 
Ordinarily the transmitter is placed on the abdomen of 
the patient. No leg plate is necessary since the transmit- 
ter is battery powered, which provides the necessary 60 
Hz noise rejection that the leg plate would ordinarily 
provide. The pressure cable is also about 18 inches long 
for the same reason as the spiral electrode. The inter- 
nal catheter is shorter (40 inches long) than the stan- 
dard pressure catheter since the pressure transducer is 
also mounted on the abdomen, next to the transmitter. 

This shorter length also helps to reduce motion ar- 
tifact. 

The frequency response of the FHR T is 1 to 70 
Hz. The lower limit of 1 Hz reduces baseline wander 
which is generally increased when a patient is mobile.' 
The upper limit of 70 Hz reduces excessive motion 
artifact, which is usually increased when the patient4s 
mobile. ! | 
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Fig. 2. Upper tracing: Direct tracing from Coromeétrics 112 monitor indicating apparent FHR ar- 
rhythmia. Middle tracing: Telemetry tracing of the same event. Arrhythmia is detected while most 
artifact i is still rejected. Lower tracing: Telemetry pane of IUP. 


Both intrauterine and external pressure transducers 
can be used with the Corometrics system. The fre- 
quency response of the pressure channel, when the re- 
cofder is used with telemetry, is direct current (DC) to 
0.6 Hz. This provides rejection of excessive artifact in 
the internal mode as well as rejecting most respiration 
artifact when a tocotransducer is used. Thumping on 


‘the catheter, as is often done as a system check, will ' 


produce only very slight pen deflection on the teleme- 
` try, usually utilizes a DC range of 10 Hz since respira- 
tion artifact is not a factor. : 
Forty patients were studied, 10 of whom were moni- 
tored simultaneously by telemetry and direct-wire fetal 
monitoring. First, the’ patient was monitored by the 
usual method, by means of a leg plate and intrauterine 
pressure system. After, this was accomplished the te- 
lemetiy was added to the system. Another set of elec- 


. * trode leads was cónnected from the leg plate to the 


telemetry transmitter and another catheter was at- 
„tached from the regular strain gauge to the telemetry 
strain gàuge. Then both strain gauges were rezeroed. 


This caused no detectable differences between pres- 


sure readings, and there was no interference with the 
original setup. The remaining 30 patients were moni- 
tored, both while ambulatory and at bed rest, through 
all phases of labor including delivery by cesarean sec- 
tion or vaginal delivery, which included forceps deliv- 

` ery. Intrauterine pressure was monitored in 17 of the 
patients while the rest were monitored with the toco- 
transducer. 


Results and comment 


FHR. A comparison of the E — obtained 

` FHR tracings showed nó differences as regards reada- 
bility, FHR, and beat-to-beat variability between the te- 
lemetry and standard tracings. An advantage of the 
telemetry tracing was the rejection of motion artifact 
while true variability was maintained (Fig. 1). If an ar- 
rhythmia was present, this was recorded by the teleme- 
try system while most artifacts were still rejected (Fig. 
2). No adverse fetal. outcome occurred as a result of 
monitoring by telemetry. 

Pressure recording. As evidenced by Fig. 3, the 0.6 

Hz cutoff point does not alter tlie value of the pressuné 
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tracing: Telemetry IUP tracing. Trace is 
smoother than lower direct tracing, bur there is no significant loss of pressure information. Push 


spikes are retained. Lower tracing: Direct IUP tracing from Corometrics III monitor showing typical 


motion artifact present with active patient. 





Fig. 3. Upper tracing: Telemetry FHR tracing. Middl: 
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Fig. 4. Telemetry tracing reccrding FHR and IUP in an ambulatory patient. 
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reading, although it does smooth the waveform some- 
. what, as explained earlier. 


As with direct-wire monitoring fori intrauterifie pres- E 
* sure; the baseline pressure shows some alteration when 


thé height of the pressure transducer is changed rela- 


tive to the tip of the intrauterine catheter. Thus, with ` 


telemetry, when the patient changed position from the 


supine to the upright, a slight increase in baseline pres- ' 


sure was noted. 
The use of the external tocodynamometer is- — 


by variables such as the placement of the transducer, 
the intensity of the contractions, and the thickness of’ 


the abdominal wall. In the suitable ambulatory patient, 
after correct placement of the external tocodynamome- 
ter, telemetry proved satisfactory for the assessment of 
the frequency and length of uterine contractions. 


In the 30 patients monitored by telemetry alone, the ` 
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pote 


_ system worked well, and except for the differences 


noted above, the recordings did not differ from those 
obtained by standard monitoring techniques. Two of 
the most important advantages of the telemetry system, _ 


. as compared to standard monitoring techniques, are as. 


follows: (1). The: patient is no longer "attached" to the 
monitor. She can thus move freely from a lying posi- 
tion-in bed, to sitting on a chair, to full ambulation. 


` Even when the patient went to the toilet, the recording 


continued to be satisfactory. An example of the quality 


‘of the tracings obtained in ambulatory patients is 


shown in Fig. 4. (2) A major advantage of the telemetry 
system is the capability of obtaining uninterrupted 
monitoring while moving the patient from the labor 
room to the delivery room and being able to continue 
the FHR monitoring during the second stage of labor. 
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This study was undertaken to determine the amniotic fluid levels of epinephrine (E); norepinephrine 
(N), and dopamine (D) at different gestational ages in the human. Amniotic fluid obtained from 32 
pregnant women undergoing amniocentesis for medical indications was analyzed with a : 
radioenzyme assay for these catecholamines. The gestational ages ranged from 17 to 39 weeks. 
No patient was in active tabor at the time of amniocentesis. The data obtained in this study 
"demonstrated a rise of all three catecholamines at the end of the third trimester: N = 362.7 + 61.2 


pg/ml (+SEM), E 


= 179.6 + 45.4 pg/ml (p < 0.05), and D = 2717.0 + 836.6 pg/ml (p < 0.01). The 


physiologic role for the increasing amounts of catecholamines, especially D, in amniotic fluid is 
unknown; however, these amines could be the stimulus for the intrauterine synthesis of 
prostaglandins as parturition approaches. (AM. J. OBSTET. GYNECOL. 139:204, 1981.) 


THE FACT THAT catecholamines play a role in fetal 
development was first suggested by the observation of 
Zuckerkandl, in 1901, of the development of extra- 
adrenal chromaffin tissue in the human fetus. Multiple 
studies'~4 since that time have confirmed the anatomic 
and biochemical development of this tissue; however, 
its physiologic role in fetal and neonatal life remains 
unclear. Zuspan and Abbott? in 1970, first described 
the presence of catecholamines in human amniotic 
fluid. With the use of a trihydroxyindole (THI) 
fluorometric assay, they found free. norepinephrine 
and epinephrine in a small sample of patients. Wood- 


man and associates, in 1978, confirmed the presence . 


of these two amines in amniotic fluid; the norepineph- 
rine concentration they observed was three times 
higher than that of épinephrine. Ben-Jonathan and 
Maxson,’ in 1978, evaluated the changes of catechol- 
amines in fetal rat amniotic fluid with the progression 
of pregnancy. These authors found a significant rise in 
the dopamine concentration near term. Other studies* ? 
have proved that physiologic levels of catecholamines 


do riot cross the placenta in significant quantities; there- 


fore, the interpretation of the amniotic fluid data has 
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been that catecholamines found in the fetal compart- 
ment are of fetal origin. 

The present study was undertaken to evaluate 
catecholamine levels in human amniotic fluid with 


- progression in gestation. 


Material and methods 


Amniotic fluid for this study was obtained from 32 
pregnant women undergoing amniocentesis for medi- 


: cal indications. The gestational ages based on the date 


of the last menstrual period and ultrasound evaluation 

ranged from 17 to 39 weeks. The medical indications 
included midtrimester pregnancy termination, pla- 
centa previa, isoimmunization, diabetes mellitus, and 
elective repeat cesarean section. No patient was receiv- 
ing sympathomimetic drugs or any other agent known 
to interfere with the radioenzyme assay for catechol- 
amines. No patient was :n active labor at the time of 
amniocentesis. An amniotic fluid volume appropriate 
for gestational age was confirmed by physical examina- 
tion and ultrasound evaluation. Immediately after 
amniocentesis, 1 ml of amniotic fluid was placed into an 
iced tube containing 1.2 mg of glutathione and 1.8 mg 
of ethylene glycol-bis (B-aminoethyl ether) N,N'-tetra- 
acetic acid (EGTA). After thorough mixing, the tubes 
were stored at ~70° C until catecholamine assay was 
performed. None of the specimens utilized for this 
study was contaminated with blood or meconium. 
Catecholamine assay was performed within 3 weeks of 
obtaining amniotic fluid samples. 

The catecholamine assay was performed withe. a 
radioenzymatic assay (Cat A Kit, Upjohn Diagnostic) 
according to the basic technique described by Passon 
and Peuler.!? Aliquots of 50 ul of amniotic fluid were 
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Fig. 1. Distribution of amniotic fluid norepinephrine concentration in picograms per milliliter in 
human amniotic fluid from 17 to 39 weeks of gestation. 


assayed in duplicate. With the utilization of catechol- 
o-methyl transferase (COMT) and tritiated S-adenosyl- 
I-methionine (óH-SAM) in a buffered solution, the 
catecholamines were simultaneously converted to their 
meta ?H-methoxy derivatives. To prevent the con- 


version of 34-dihydroxyphenyl-alanine (DOPA) into do- 


pamine, benzylhydroxyamine hydrochloride was added 
to the COMT preparation. Áfter extraction into tol- 
uene/isoamyl alcohol (3:2, v:v), then back into 0.1M 
acetic acid, the catecholamine derivatives were sepa- 
rated by thin-layer chromatography with silica gel GF, 
250 u, 19 by 20 cm prescored plates (Analtech Uni- 
plate) in a tertiary amyl alcohol: toluene: methylamine 
solution (6:2:2, v:v:v). The derivatives were iden- 
tified under an ultraviolet light source (254 nm wave- 
length), then scraped into individual liquid-scintillation 
vials. *H-methoxytyramine (dopamine derivative) was 
eluted into 0.05M ammonium hydroxide, then ex- 
tracted into toluene: isoamy] alcohol: Liquifluor* (700: 
300:50, v:v:v). ?H-metanephrine (epinephrine de- 
rivative) and ?H-normetanephrine (norepinephrine 
derivative) were eluted into 0.05M ammonium hy- 
droxide. These derivatives were oxidized to ?H- 
vanillins with the use of a 4% sodium metaperiodate 
solution. After the oxidation reaction was stopped with 
glycerol and the solution was acidified with 0.1M acetic 
acid, the ?H-vanillins were extracted into a toluene: 
*Liquifluor (1,000:50, v:v) solution. Samples were 
counted in a liquid-scintillation counter (Searle Mark II 


liquid scintillation counter). 


Assay sensitivity is 2 to 5 pg/50 ul sample for 


*New England Nuclear. 


norepinephrine and epinephrine and 15 to 20 pg/50 ul 
sample for dopamine. The interassay coefficients of 
variation were 19% for dopamine, 16% for epineph- 
rine and 12% for norepinephrine. Samples were 
grouped into four gestational categories: 17 to 20 
weeks, 21 to 32 weeks, 33 to 36 weeks, and 37 to 39 
weeks, The mean + SEM values for these four gesta- 
tional categories were then determined. Unpaired t test 
analysis (two-tailed) was utilized to determine statistical 
significance between the 21- to 32-week group and the 
later gestations. 


Results 


The individual norepinephrine results are demon- 
strated in Fig. 1. The data were grouped into gesta- 
tional categories, and the mean + SEM values were: 17 
to 20 weeks’ gestation, 49.8 + 11.9 pg/ml; 21 to 32 
weeks’ gestation, 196.9 + 51.8 pg/ml; 33 to 36 weeks’ 
gestation, 107.4 + 42.8 pg/ml; and 37 to 39 weeks’ ges- 
tation, 362.7 + 61.2 pg/ml. As demonstrated, the nor- 
epinephrine concentration in amniotic fluid remained 
low throughout gestation, increasing somewhat at 
term. 

The individual epinephrine values are demonstrated 
in Fig. 2. The grouped mean + SEM results are as fol- 
lows: 17 to 20 weeks’ gestation, 35.8 + 13.9 pg/ml; 21 
to 32 weeks’ gestation, 82.2 + 20.3 pg/ml; 33 to 36 
weeks’ gestation, 69.5 + 10.6 pg/ml; and 37 to 39 
weeks’ gestation, 179.6 + 45.4 pg/ml. Similar to the 
norepinephrine levels, the epinephrine concentrations 
in amniotic fluid were exteremely low and remained so 
until a significant (p < 0.05) rise at term occurred. * 

Similar to the other two catecholamines measured in 
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Fig. 2. Distribution of amniotic fluid epinephrine concentration in picograms per milliliter in human 


amniotic fluid from 17 to 39 weeks of gestation. 
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Fig. 3. Distribution of amniotic fluid dopamine concentration in picograms per milliliter in human 
amniotic fluid from 17 to 89 weeks of gestation. Highest dopamine value was 7,568 pg/ml at 39 weeks 


of gestation. . 


this study, dopamine levels were extremely low in the 
groupat 17 to 20 weeks’ gestation (Fig. 3). The dopamine 
levels, however, then increased significantly through- 
out gestation: 21 to 32 weeks’ gestation, 337.1 + 48.1 
pg/ml; 33 to 36 weeks’ gestation, 905.8 + 81.1 pg/ml 
(p < 0.01); and 37 to 39 weeks’ gestation, 2,717.0 + 
836.6 pg/ml (p « 0.01). Comparison of dopamine to 
norepinephrine and epinephrine (Fig. 4) demonstrates 


significantly more dopamine than the other two 
catecholamines at 33 to 36 weeks’ gestation (p < 0.001) 
and 37 to 39 weeks’ gestation (p « 0.02). 


Comment 


Much of the early anatomic and histochemical * 


work! * on fetal chromaffin tissue confirmed that this 
tissue developed significantly during fetal life, then de- 
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Fig. 4. Amniotic fluid catecholamine levels (mean + SEM) for four gestational groups: 17 to 20 
weeks, 21 to 32 weeks, 33 to 36 weeks, and 37 to 39 weeks. Number in parentheses represents 
number of patients sampled in each group. + = p < 0.02, and ++ = p < 0.001 for comparison of 


dopamine value to the other two catecholamine values in each gestational group. 


generated during early childhood. In an extensive re- 
view of the extra-adrenal chromaffin tissue, Coupland* 
demonstrated that the organ of Zuckerkandl, the 
largest of the para-aortic chromaffin bodies, which is 
located at the level of the inferior mesenteric artery, 
reaches peak maturation at term. Coupland also dem- 
onstrated cellular maturation of these organs from 
primitive sympathetic cells to functional pheochromo- 
cytes during fetal life. West and associates,’ in 1951, 
with a bioassay for catecholamines made one of the 
early attempts to evaluate the catecholamine content of 
fetal chromaffin tissue. These authors demonstrated a 
progressive increase in amine content, mainly norepi- 
nephrine. in the organ of Zuckerkandl which peaked 
during the peripartum period. Greenberg and Lind? 
likewise found higher catecholamine levels per gram of 
tissue in the human fetal para-aortic chromaffin bodies 
than in any other major organ in.the body, including 
the adrenal. DeGallardo and associates! measured nor- 
epinephrine, epinephrine, and dopamine in the organ 
of Zuckerkandl in the rat. In that study norepineph- 
rine and dopamine levels were found to be higher than 
those of epinephrine. f 
Fetal chromaffin functional activity was first de- 
+ finitely demonstrated by Comline and Silver," in 1966, 
in which tney demonstrated that hypoxia mainly pro- 
.duced a discharge of norepinephrine in the fetal lamb 
and calf. Jones and Robinson,’ in 1975, demonstrated 
that the fetal lamb rapidly responded to hypoxia with a 
predominant output of norepinephrine. Artal and as- 


sociates,!? in 1979, measured the fetal lamb catechol- 
amine response to maternal hemorrhage. The highest 
elevation of catecnolamines in their study occurred in 
norepinephrine, and the least was in dopamine. A 
study done in our laboratory" on the fetal rat response 
to acute hypoglycemia likewise demonstrated a sig- 
nificant rise in fetal catecholamines. 

Functional studies in human subjects have been per- 
formed only at the time of delivery. Lagercrantz and 
associates? found catecholamine levels to be sig- 
nificantly higher in newborn plasma than in plasma of 
resting adults. Newborn catecholamine levels in their 
study were even higher in complicated deliveries such 
as breech presentation and deliveries complicated by 
birth asphyxia. Blouquit and associates'® likewise found 
higher plasma catecholamine levels in complicated de- 
liveries. 

Amniotic fluid in late pregnancy is composed mainly 
of fetal urine. Approximately 1% to 5% of injected 
catecholamine is excreted as active hormone into the 
urine.!^ Y Early neonatal urine has been found to con- 
tain significant quantities of epinephrine and norepi- 
nephrine; dopamine was not measured.'* Zuspan and 
Abbott? were the first to demonstrate free catechol- 
amines in human amniotic fluid. Woodman and asso- 
ciates® utilized a radioenzyme assay to measure amni- 
otic fluid epinephrine and norepinephrine levels in 50 
pregnancies near term (37 to 43 weeks’ gestation). The 
mean norepinephrine level found in their study was 
8.1 nmoles/L (1,370 pg/ml) and the mean epinephrine 
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level was 2.6 nmoles/L (476 pg/ml); dopamine was not 
measured. The amniotic fluid catecholamine levels 
measured in our study showed a significant rise in all 
three catecholamines near term, most significantly in 
.Qopamine. The mean catecholamine levels in the 37- to 
39-week group in our study were: norepinephrine, 
362.7 pg/ml; epinephrine, 179.6 pg/ml; and dopa- 
mine, 2,717.0 pg/ml. The difference between our 
near-term levels and those of Woodman and co- 
workers can probably be explained by the fact that 
their study included pregnancies that had progressed 
to 43 weeks. The increasing trend demonstrated in our 
study would suggest that these later gestations would 
have even higher catecholamine levels. 

'The predominance of dopamine in amniotic fluid 
has previously been observed by Ben-Jonathan and 
Maxson.’ These authors measured rat amniotic fluid 
catecholamines with a radioenzyme assay and found 
that amniotic fluid dopamine levels increased sig- 
nificantly, peaking at parturition, whereas levels of 
norepinephrine and epinephrine remained relatively 
stable. The physiologic role of this increasing quantity 
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of dopamine is unknown. Some authors!* '® have dem- 
onstrated that dopamine effects are mediated through 
prostaglandin syrthesis and/or release. » 
Prostaglandin levels in the amniotic fluid and uterus, » 
have been demonstrated to increase with increasing 
gestational age.” ?! The stimulus for the increase in 
prostaglandins is unknown. Tai and associates”? have 
shown in studies in vitro that epinephrine, norepi- 
nephrine, and dopamine result in a four to five time 
increase in prostaglandin E; and F,a synthesis by mi- 
crosomes from the renal medulla. Utilizing a similar 
assay in vitro, Falkay and associates? demonstrated 
that epinephrine produces a dose-related increase in 
prostaglandin E. and F.a synthesis by microsomes in 
human myometrium during pregnancy. From these 
observations one couid formulate the theory that the 
increasing amniotic fluid catecholamine levels, espe- 
cially those of dopamine, are a fetal signal that facili- 
tates intrauterine prostaglandin production and the 
eventual onset of parturition. In conclusion, this study 
begins to suggest a functional role for the transient . 
chromaffin development that occurs in fetal life. 
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Comparison of mercury levels in maternal blood, fetal 
cord blood, and placental tissues 


PAUL M. KUHNERT, Pu.D. 
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Previous studies have reported that mercury accumulates in cord blood durirg pregnancy. This 
study was carried out to determine where in cord blood the mercury accumulates, i.e., in cord 
erythrocytes, in cord plasma, or in both, and to determine whether the predominant form of mercury 
which accumulates is methyl or inorganic mercury. From our data it is clear that methyl mercury 
accumulates in cord erythrocytes: A total of 3096 more methyl mercury was found in fetal 
erythrocytes than in maternal erythrocytes. Also correlation analysis of the methyl mercury levels in 
maternal and fetal erythrocytes showed a strong correlation (r = 0.87). In regard to inorganic 
mercury, the highest concentration was found in the placenta, suggesting a barrier role, but a 
significant correlation (r — 0.62) was also found between the maternal and fetal plasma levels of 
inorganic mercury. Moreover, the inorganic mercury concentration per gram of plasma was higher in 
fetal cord plasma than in maternal plasma. Overall, the relative levels of methyl and inorganic 
mercury reported here varied considerably in materna! and fetal erythrocytes, plasma, and in the 
placenta, but all of the levels were low (<6 ng Hg/gm of tissue) and in agreement with “total” 
mercury levels reported by others. (AM. J. OBSTET. GYNECOL. 139:209, 1981.j 


THERE ARE SEVERAL reports of "normal" mercury 
concentrations in human fetal and maternal blood at 
birth.'7? These reports show that the average mercury 
concentration in cord blood is 2096 to 3096 greater than 
the corresponding mercury concentration in maternal 
blood. They do not show, however, whether this ac- 
cumulation occurs in the red blood cells, in the plasma, 
or in both. 

Moreover, the chemical form of mercury which ac- 
cumulates in cord blood is unknown. In the above stud- 


ies the total amount of mercury in blood, rather than > 


the amount of organic and inorganic mercury, was re- 
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ported. This was done because suitable methods for 
distinguishing the forms at "normal" levels of exposure 
have not been available. Interestingly, inferential data 
from animal and human studies suggest that the prin- 
cipal form whica accumulates is methyl mercury, the 
most toxic form of mercury." ê 

The purpose of this investigation was to use a re- 
cently developed gas chromatography technique to de- 
termine accurately the concentration of methyl and in- 
organic mercury in maternal and fetal cord blood and 
in the placentas of a normally exposed patient popula- 
tion. In addition, our purpose was to analyze the red 
blood cells and plasma separately for methyl and inor- 
ganic mercury. 


Methods 


Patients and sample collection. Twenty-nine preg- 
nant women, placentas, and fetuses (matched) were 
included in this study. The mothers resided in or very 
near Cleveland, Ohio, and were delivered in Cleveland 
Metropolitan General Hospital. They were not selected 
in regard to prenatal or intrapartum medical problems, 
although clinical information was recorded in depth. 
Informed consent was obtained from the subjects in 
the appropriate manner. 

Maternal and cord blood samples were obtained in 
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Fig. 1. Relative levels of mercury in maternal and fetal blood 
and placenta. 


heparinized tubes; placental samples were placed in 
polyethylene containers. For maternal blood analysis, 6 
ml of venous blood was drawn when the mother was 
admitted to the hospital in labor. For fetal blood analy- 
sis, 6 ml of venous umbilical cord blood was obtained 
immediately following delivery of the infant. Also col- 
lected at delivery was a 6 gm aliquot of a perfused 
placental sample; the placenta was perfused with a su- 
crose buffer. All of the samples were stored frozen 
until analyzed for mercury. 
Determination of methyl and inorganic mercury. 


The blood’ and placental samples were prepared for . 


mercury analysis by means of alkaline digestion. A 
sample of 2 gm was placed in a 20 ml glass scintillation 
vial, and 2 ml of 45% sodium hydroxide and 1 ml of 1% 
cysteine hydrochloric acid were added. The contents 
were heated until dissolved; boiling was avoided. The 
mixture was cooled and then diluted to a known final 
volume. l 

Following alkaline digestion, the mercury was ex- 
tracted according to a modification of the method re- 
ported by Cappon and Smith.” It was modified to elim- 
inate the need for radioisotopes and to permit the 
analysis of low levels of mercury in blood.? This was 
accomplished by a peak height ratio technique with 
ethyl mercury chloride used as an internal standard; 
ultrapure solvents, acids, and Teflon Oak Ridge tubes 
were also utilized. Glassware and the gas chromato- 
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Fig. 2. Correlation between maternal and fetal erythrocyte 
methyl mercury concentrations. 


graph inlet, detector, and top of column were kept 
clean. Any remaining inorganic mercury contamination 
was compensated for by using extracted standards and 
peak height ratio standard curves. 

Quantitative analysis of the organic and inorganic 
mercury was accomplished with a Hewlett-Packard 
5840 A gas chromatograph equipped with a Ni® elec- 
tron capture detector. Chromatographic separation, 


was accomplisted with the use of a 4-foot, 3% 
ECNSSM AW dimethylchlorosilane (DMCS)-treated . 


glass chromatography column treated daily with DMCS. 

The sensitivizy, precision, and repeatability of the 
method have been discussed elsewhere.” ? All of the 
samples were run in duplicate. 

Data analysis. Statistical analyses were performed 
with a Hewlett-Packard Model 41C programmable cal- 
culator and the paired t test and linear regression pro- 
grams described in the instruction manual. 


Results 

Fig. l,a and b, illustrates the relative levels of methyl 
and inorganic mercury found in maternal and fetal 
blood and in the placenta. The erythrocyte and plasma 
levels are reported separately. The data show that the 
highest concentration of methyl mercury was found in ` 
the erythrocytes, as compared to plasma and placental 
tissue (Fig. 1, a); the least amount was found in the, 
plasma. In acdition, the fetal erythrocytes had more 
methyl mercury than the maternal erythrocytes. Fig. 1, 


b, shows that the highest concentration of inorganic ° 


mercury was found in the placenta—twice as much as 
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Table I. Comparison of methyl and inorganic mercury levels in maternal and fetal blood and placenta 


Tissue. (nglgm) (nglgm) inorganic mercury significance 
* o. Erythrocytes: 
Maternal 3.0 * 2.1 (291) 2.5 + 1.8 (28) 1.2 NS * 
Fetal 3.9 + 3.0 (29) 1.4 + 1.2 (28) 2.8 p < 0.001 
Plasma: 
Maternal 0.4 + 0.2 (95) 1.7 + 14 (22) 0.2 p < 0.002 
Fetal 0.4 + 0.3 (25) 2.6 + 1.9 (22) 0.2 p < 0.001 
Placenta 1.4 x 1.1 (24) 5.3 + 3.2 (24) 0.3 p < 0.001 


NS: Not significant. 
*Mean + SD 
tNumber of samples. 


Table II. Comparison of maternal and fetal blood levels of methyl and inorganic mercury 


Tissue Maternal (ngígm) Fetal (nglgm) Level of significance 


Erythrocytes Methyl 3.0 € 2.1 
Inorganic 2.5 + 1.8 
Plasma Methyl 0.4 + 0.2 
Inorganic 1.7 + 14 


NS: Not significant. 


3.9 + 3.0 +30 p < 0.01 
141.2 -44 p < 0.01 
0.4 = 0.3 0 NS 

26+1.9 +53 p < 0.02 


Table IJI. Correlation between the levels of methyl and inorganic mercury in maternal and 


fetal blood and placenta 


Form of mercury 


Methyl Maternal versus cord red blood cells 29 0.87 <0.01 
Maternal red blood cells versus placenta 24 0.55 <0.05 
Cord red blood cells versus placenta 24 0.56 <0.05 
Maternal versus cord plasma ' 25 0.42 NS 
Maternal plasma versus placenta 22 0.17 NS 
Cord plasma versus placenta 22 0.22 NS 

Inorganic Maternal versus cord red blood cells 24 0.14 NS 
Maternal red blood cells versus placenta 23 0.01 NS 
Cord red blood cells versus placenta 23 0.1 NS 
Maternal versus cord plasma 22 0.62 <0.01 
Maternal plasma versus placenta 21 0.06 NS 
Cord plasma versus placenta 21 0.22 NS 


NS: Not significant. 


was found in the other tissues. Also a greater amount 
of inorganic mercury was found in fetal plasma than in 
fetal erythrocytes, while the converse was true for ma- 
ternal erythrocytes and plasma. All of the tissues stud- 
ied had low mean (<6 ng Hg/gm of tissue) concentra- 
tions of methyl and inorganic mercury. 

In Table I the levels of methyl and inorganic mer- 
cury in the tissues studied are compared. No statisti- 
cally significant difference was observed between the 

+ levels of methyl and inorganic mercury in maternal 
erythrocytes, but a significant difference was observed 
„between the two forms of mercury in fetal erythrocytes. 
Moreover, it can be seen by using a ratio of methyl to 
inorganic mercury that almost three times more methyl 


mercury than inorganic mercury was found in fetal 
erythrocytes. In contrast the maternal and fetal plasma 
and the placenta had significantly more inorganic mer- 
cury than methyl mercury. The ratio of methyl mer- 
cury to inorganic mercury was less than 0.3 for the 
maternal and fetal plasma and the placenta. 

A comparison between maternal and fetal erythro- 
cyte and plasma levels of methyl and inorganic mer- 
-cury is shown in Table II. Significantly more methyl 
mercury (p< 0.01) was found in fetal erythrocytes 
than in maternal erythrocytes; this difference was ap- 
proximately 3096. In addition, the fetal erythrocytes 
contained significantly less inorganic mercury than the 
maternal erythrocytes. When the maternal and fet&l 
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plasma levels of mercury were compared, fetal plasma 
was found to contain significantly more inorganic n=r- 
cury than maternal plasma, while the levels of metayl 
mercury were found to be approximately equal. 

.. Correlation analysis was performed on the varrous 
tissue samples analyzed for mercury; the results are 
shown in Table III. In regard to methyl mercury, the 
most significant correlation was between maternal and 
cord red blood cells (r = 0.87, p « 0.01). Also sig- 
nificant were the correlations between maternal red 
blood cells and placenta and between cord red b ood 
cells and placenta. However, it is important to note that 
the level of methyl mercury found in the placenta was 
very low (Fig. 1). Comparison of the inorganic mezcury 
levels of the various tissues revealed a significant orre- 
lation between those of maternal plasma and cord 
plasma (r = 0.62, p « 0.01). Additional correletions 
were determined between the levels of methyl ar d in- 
organic mercury in the same tissues; none of thes: was 
statistically significant. 

The most striking correlation noted in Table I I was 
between the methyl mercury levels in maternal and 
fetal red blood cells. A scatterplot of this relationship is 
shown in Fig. 2. It is interesting to note that for = given 
level of methyl mercury in maternal red blood ce lls the 
corresponding level in fetal red blood cells is Ligher. 
Also, in two cases, methyl mercury was measurable in 
fetal but not in maternal red blood cells. 


Comment 


On the basis of experimental and epideruiologic 
data, Berglund and associates? concluded that tae most 
reliable index of methyl mercury exposure is ne level 
of methyl mercury in red blood cells. This leve? reflects 
the retention of methyl mercury in the body a. well as 
in the nervous system.? Thus, the red blood ell data 
presented here are a good index of the exposure of our 
subjects to methyl mercury in our particular 2nviron- 
ment. There are, unfortunately, no humar studies 
similar to ours with which our red blood cel methyl 
mercury data may be compared. i 

Our data on methyl and inorganic mercuryin eryth- 
rocytes and plasma can, however, be con-erted to 
whole-blood “total” mercury levels and then compared 
with several previous studies. This may be done by 
using the following formula: 


HgB = Ht (Ce) + (i — Ht) Cp 


where HgB equals the “total” mercury conce atration in 


blood; Ht equals the hematocrit; Ce equals t e concen- 
tration of mercury in erythrocytes (organic plus inor- 
ganic); and Cp equals the concentration of -nercury in 
plasma (organic plus inorganic). We calcula-ed the “to- 
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tal" mercury concentration and found maternal and 
fetal cord blood, respectively, to have 3.4 and 3.9 ng 
Hg/gm of tissue. Others have reported values of 8.7 * 
and 11.5 ng/gm,* l and 1.8 ng/gm,' 6 and 7.7 ng/gm;* 
and 16.8 and 20 rg/gm,? for maternal and fetal cord 
blood, respectively. These results are all from normally 
exposed populations of pregnant women and fetuses; 
the variability is apparently due to diet, environmental 
factors, and analvtical methodology. All of these stud- 
ies and the present one confirm that the "total" (or- 
ganic plus inorganic) mercury levels in fetal cord blood 
are 13% to 24% higher than those found in maternal 
blood. 

It is also interesting to compare our maternal and 
cord blood data in terms of methyl mercury in whole 
blood (excluding inorganic mercury). Using the above 
formula, we found the maternal and fetal methyl mer- 
cury whole-blood levels, respectively, to be 1.4 and 2.0 
ng/gm of tissue, that is, 32% more methyl mercury was 
present in fetal cord whole blood. This is similar to the 
30% increase we observed when the methyl mercury 
levels in maternal and fetal packed red blood cells were 
compared. Thus, regardless of whether the data are 
expressed in tezms of nanograms of methyl mercury 
per gram of packed red blood cells or in whole blood, 
significantly more methyl mercury is present in fetal | 
cord blood. 

Previous investigators have reported significant cor- 
relations between mercury levels in maternal and fetal 
cord blood. Baglan and associates! and Roels and asso- 
ciates reported correlation coefficients of 0.71 and 
0.62, respectively. These studies differed from the pres- 
ent study in that they measured and correlated the "to- 
tal" mercury content of maternal and fetal cord blood. 
In the present study, methyl, mercury and inorganic 
mercury were analyzed separately in both erythrocytes 
and plasma. Our data show a striking correlation be- 
tween the erythrocyte methyl mercury levels of the 
mother and fetus (r — 0.87); this is in agreement with 
the high level of permeability of the placenta to methyl 
mercury, as reported by others." > ê Our data also show 
a strong correlation between the plasma levels of inor- 
ganic mercury (r = 0.62), suggesting that inorganic 
mercury also passes through the placenta. 

The concentration of mercury in the placenta has 
been found to vary considerably. Mean levels as high as 
71.5 ng Hg/zm of tissue have been reported in Japan? 
and mean levels as low as 2.3 ng Hg/gm of tissue have 
been reported in Iowa.! Moreover, considerable varia- , 
tion has been reported when placental samples were 
collected from three locations and analyzed in the same 
laboratóry: Placental samples were obtained from "pa- 
tients in Charlotte, North Carolina, Birmingham, 
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Alabama, and Augusta, Georgia, and their mean mer- 
cury levels ranged from 8 to’ 19 ng/gm of tissue.!! The 
variability of the mercury levels reported in these stud- 
ies is of course due to environmental factors and di- 


i etaty habits, as well as sample handling and analytical ` 


techniques. For example, in this study,!! elevated mer- 
cury levels in placentas that were not perfused (to elim- 
inate blood contamination) prior to mercury analysis 
were also reported. In the present study, with the use 
of perfused placental samples, gas chromatography 


analysis, and samples obtained from an urban patient 


population, the placental “total” mercury concentra- 


tion (methyl plus inorganic) was found to be 6.7 ng/gm i 


of tissue. 
The excess mercury in fetal blood has been postu- 


lated as being due to: (1) differences in hematocrit and - * 


(2) differences in hemoglobin binding characteristics.” 
But the present study shows that despite correction for 
the hematocrit, fetal blood contains significantly more 
mercury than maternal blood. In regard to binding 
characteristics of mercury to fetal and adult hemoglo- 
bin, White and Rothstein’? were unable to find any dif- 
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ferences and suggested that plasma be studied more 
carefully in this connection. Also, Ishihara™ examined 
this: latter postulation from a theoretical point of view 


' and pointed oat that the number of thiol groups capa- 


ble of binding mercury in adult hemoglobin is greater. 
than that in fetal hemoglobin. Thus, differences in 
hematocrit and in hemoglobin binding do not explain 
the increased amount of mercury in fetal blood in the 
present study. 

Sporadic outbreaks of methyl mercury poisoning 
have occurred throughout the world and involved 
pregnant women and newborn infants.5 Questions 
have naturally arisen concerning the transport and dis- 
‘tribution of mercury in the maternal-fetoplacental 
unit. The studies presented here describe the differen- 
tial accumulation of methyl and inorganic mercury in 
maternal and fetal erythrocytes, plasma, and placental 
tissue at “natural” levels of exposure. Additional stud- 
ies are needed :o explain this phenomenon and to de- 
termine if the interrelationships remain the same at 
‘higher levels of exposure. l 
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The effect of cervical/vaginal secretions on 
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Free-flowing amniotic fluid collected vaginally cen be used in a reliable way for determination of fetal 
pulmonary maturity. Lavaging the vaginal/cervical area with sterile saline and examining the lavage 
fluid for lecithin/sphingomyelin (L/S) spots shox ed no detectable spots in the supernatants (one 
exception) and barely detectable L/S spots in t! e sediment. Vaginal-cervical saline-wash fluids did 
not affect amniotic fluid L/S ratios. Lavaging the vaginal-cervical area with abdominal amniotic fluid 
did not affect the L/S ratio of the original amniczic fluid. (AM. J. OBSTET. GYNECOL. 139:214, 1981.) 


LECITHIN/SPHINGOMYELIN (L/S) ratio analyses of 
amniotic fluids collected transabdominally is row a 
well-established procedure for the determinaton of 
fetal pulmonary maturity. L/S ratios above 2.* gen- 
erally indicate pulmonary maturity, whereas ratios 
below 2.0 generally indicate pulmonary immatuzity.^ ? 

This test has gained universal acceptance; however, 
the relatively sophisticated methodology requized to 
perform the test has limited its use. Generally, tne test 
is not available on a 24-hour basis, 7 days a week, and 
often the test is never offered in the small community 
hospital. As an alternate to the L/S ratio, a imple, 
quick and accurate test that can be performed. in any 
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laboratory at any time has recently been proposed. It 
has been reported that amniotic fluid optical density at 
650 nm correlates with L/S ratios. Optical density read- 
ings equal to or greater than 0.15 correspond to L/S 
ratios of 2.0 or greater; optical density readings below 
0.15 generally correlate with L/S ratios that are below 
20:2 

Frequently in patients with ruptured membranes, a 
free flow of amniotic fluid into the vagina occurs, and 
this may often be the only fluid available for study. 
Kulovich and associates’ have reported that a close 
correlation exists between amniotic fluid L/S ratios col- 
lected by amniocentesis and L/S ratios in amniotic fluid 
flowing freely through ruptured membranes into the 
vagina. This finding was reported as a statement and 
no data were presented. 

In an effort to establish whether vaginal and cervical 
secretions can interfere with amniotic fluid L/S ratios, 
vaginal washes were examined for L/S ratios and for 
their ability to interfere with L/S ratios of amniotic 
fluid collected :ransabdominally. Further, the effect of , 
lavaging the vaginal-cervical area with amniotic fluid 
collected transabdominally on the L/S ratio and optical 
density of the recovered amniotic fluid wash will be’ 
reported. 
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Table I. L/S ratios of vaginal-cervical Auids* 


10 - 1 

10 1:1 f: 

. 17 — E 
1 

1 

1 


Gestational week 


“18. - 
20 - 
30 - 
36 — 1 
37 - ]: 

. 97.5 - 1 
39 - 1: 


*Approximately 9.0 ml of vaginal-cervical wash fluids was 
centrifuged at 2,000 xg for 10 minutes. Then 3.0 ml of super- 
natant and the pellet resuspended in 2.0 ml of saline were 
analyzed for L/S ratios. 


Material and methods 

Sterile normal saline (10 ml) was used to gently wash 
the vagina and cervix of 10 pregnant patients of gesta- 
tional ages of 10 to 40 weeks. In an additional six pa- 


tients, approximately 10 ml of the patients’ transab-. 


dominazlly collected amniotic fluid of known L/S ratio 
and optical density was gently introduced into the va- 
gina and cervix for lavaging. Approximately 80% to 
90% of these fluids was recovered and analyzed for L/S 
ratios and optical density measurements. 

All fluids were centrifuged within 1 hour at 
2,000 x g for 10 minutes. The supernatants from the 
saline washes were analyzed for inherent L/S ratios and 
for their effect on known amniotic fluid L/S ratios. The 
pellets from the saline washes were resuspended in 2.0 
ml of saline and the entire amount was used for L/S 
ratio determination. L/S ratios and optical density 
readings at 650 nm were done as previously described.* 
Optical density readings of the 2,000 x g supernatant 
fluid were obtained in a 1 cm light path cuvette against 
distilled water at 650 nm in a Beckman DB spec- 
trophotometer. L/S ratios were measured with a com- 
mercial kit (Chromato Screen Analysis Kit, TLC Corp., 
Miami, Florida). 

To study the possible effect of the saline vaginal- 
cervical wash supernantants on known amniotic fluid 
L/S ratios, an aliquot of different supernatants was 
added to different amniotic fluids of known L/S ratios. 
The resulting fluids were then analyzed for L/S ratios 
and compared with the amniotic fluids diluted with sa- 
line as controls. 


Results 


It is apparent from Table I that nine out of the 10 
vaginal-cervical supernatant fluids tested did not have 


* ` detectable L/S ratios. One sample had faint but detect- 


able L/S at a ratio of 1: 1. The pellets from all of these 
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Table II. Effect of vaginal cervical washings on 
amniotic fluid ‘L/S ratios 


LIS ratios : 
Untreated AF* AF and supernatant |, AF and saline 
28 2.5 "S 4 95 
3.7 3.4 3.6 
2.7 2.3 : 2.5 
1.8 l.i = 


* 


*Amniotic fluid. . 

} Vaginal-cervical wash was centrifuged at 2,000 xg for 
10 minutes. Then 1.0 ml of supernatant or 1.0 of saline and 
1.0 ml of AF were combined and L/S ratio was determined. 


Table III. L/S rztios and optical density at 650 nm 
of amniotic fluid collected transabdominally and sub- 
sequently lavaged in vaginal-cervical area* 

Optical density 


IS 










Patient 


No. Abdominal 
1 2.3 2.5 0.27 0.23 

2 3.8 3.6 0.70 0.68 

8 3.6 3.8 0.41 0.69 

4 3.4 : 3.8 0.60 1.4 
5. 1.8 1.6 0.05 0.05 

6 2.5 2.4 0.92 0.77 

7 22 2.2 - - 

8 1.3 1.6 - - 





*Approximately 10 ml of transabdominally collected am- 
niotic fluid was introduced into the vaginal-cervical area. 
L/S'ratios and opiical density readings were obtained on the 
resulting lavage and transabdominally collected amniotic fluid 
after centrifugation at 2,000 xg for 10 minutes. 


2,000 X g centrifuged vaginal-cervical wash fluids had 
L/S ratios of 1:1 except two with ratios of 1.5: I. 

In an effort to learn the possible effect of vaginal- 
cervical supernatant wash fluid on amniotic fluid with a 
known L/S ratio, an equal volume of wash fluid and 
amniotic fluid was combined and analyzed. The results 
in Table II indicate that there is no significant effect of 
the supernatant fluid on the L/S ratio of untreated 
amniotic fluid. Dilution with saline, as to be expected, 
also did not significantly affect the untreated amniotic 
fluid L/S ratio. 

The effect of lavaging the vaginal-cervical area with 
transabdominally collected amniotic fluid on the L/S 
ratio and the optical density at 650 nm was studied and 
the results are presented in Table III. The L/S ratios of 
the vaginal-cervical lavages and the transabdominally 
collected fluids are not significantly different. The op- 
tical density of six of the lavaged fluids was also mea- 
sured and all of the readings were indicative of pulmo- 


nary maturity. à 
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Comment 


The effect of vaginal-cervical secretión on amniotic 
fluid L/S ratios is an important consideration when 
transabdominal amniocentesis cannot be per-ormed 
and only vaginally collected amniotic fluid is available. 

“To the best of our knowledge, no studies specifically 


directed at determining whether vaginal-cerv.cal se-. 


cretions have detectable quantities of L/S have been 
reported. The presence of significant quantities of 
either lecithin or sphingomyelin or both in these secre- 
tions would make unsatisfactory amniotic fluid col- 
lected in this way. Further interaction of these secre- 
tions with known amniotic fluid surfactants woud simi- 
larly make unsatisfactory vaginally collected amniotic 
fluids. 

In this study, we have demonstrated that no detect- 
able quantities of either surfactant are present in the 
vaginal-cervical washes (Table I). It must be pointed 
out, however, that before study these washing: were 
centrifuged at 2,000 x g for 10 minutes. This ceatrifu- 
gation speed and time are the same as those w2 rou- 
tinely use in determining amniotic fluid L/S ratios and 
readings of amniotic fluid optical density at 650 1m. In 
one of ten samples tested, a faint but detectab e L/S 
ratio was observed. The low amount of L/S in th3 fluid 
would not be expected to interfere with a fluzl col- 
lected vaginally. The pellets in all cases had detectable 
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L/S ratios; in fact, in all cases, an additional uniden- 


. üfied surfactant was present. Since all amniotic fluid 


samples collected vaginally or at amniocentesis are cen- * 
trifuged at 2,000 x g for 10 minutes before examina- 
tion, these substances would be removed; thus, ne,in-* 
terference is expected. . l 

The possibility that supernatants of vaginal-cervical 
washings may interact with known amniotic fluid L/S 
ratios was studied and from the results noted it would 
appear that no such interaction is present (Table IT). 
The fact that the ratios were not significantly altered is 
not unexpected, as dilution should not affect a ratio. 
Finally, directly lavaging the vaginal-cervical area with 
transabdominally collected amniotic fluid does not ap- 
pear to significantly change the L/S ratio or the optical 
density of the amniotic fluid at 650 nm (Table III). 

From the above, it would appear that free-Howing 
amniotic fluid collected vaginally can be used in a reli- 
able way for determination of fetal pulmonary matu- 
rity. In a subsequent publication, we will report the 
results obtained with amniotic fluid of patients with 
premature rupture of the membranes, collected both 
transabdominally and vaginally. 


We wish to thank Pat Christopharo for the procure- 
ment of test samples and Roberta Millham for the 


preparation of tnis manuscript. 
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Gastrointestinal hemorrhage in 
puerperium of pre-eclamptic patients 
who received glucocorticoid therapy 


STEFAN SEMCHYSHYN, M.D. 


Department of Obstetrics and Gynecology, Lutheran General 
Hospital, Park Ridge, Illinois 


GASTROINTESTINAL HEMORRHAGE due to ulcer- 

+ ations has been reported in preeclamptic patients,' and 
this condition has been described in one patient on 
steroid therapy.* However, to my knowledge, hemor- 
rhage in association with steroidal therapy in pre- 
eclamptic patients has not been reported. 


In Case 1, D. E., a 29-year-old Filipino woman, gravida 1, 
para 0, presented for delivery on September 9, 1973, at 38 
weeks’ gestation. Her pregnancy was unremarkable until 8 
weeks prior to admission, at which time she developed pe- 
ripheral edema. This was treated with hydrochlorothiazide. 
On admission, she complained of marked swelling, head- 
aches, and nervousness. The blood pressure was 140/100 torr. 
Optic fundi were normal, and the chest was clear. Abdominal 
size was appropriate for the length of gestation. The fetus was 
engaged in a cephalic presentation. Urinalysis revealed pro- 
teinuria (+3). Hematologic parameters were all normal. She 
was sedated overnight and labor was induced in the morning. 
Because of a diminishing output of urine, she underwent ce- 
sarean section and was delivered of a male infant. The Apgar 
score was 8 at 1 and 5 minutes, and the baby weighed 2,830 
grams. Post partum, while receiving antibiotic therapy, she 
developed hypothermia (35* C). Therapy for the hypothermia 
included hydrocortisone, 500 mg every 6 hours. She sub- 
sequently developed an abscess in the right lower quadrant of 
the abdomen which was drained through the lower abdominal 

. incision. Her temperature remained stable; however, she de- 
veloped coffee-ground vomitus, which rapidly progressed to 
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heavy, bright red gastrointestinal hemorrhage. Despite mas- 
sive transfusions (6 U of packed cells, 8 U of whole blood, and 
2 U of fresh frozen plasma over 26 hours), she did not re- 
spond to replacement therapy. Gastroscopy revealed acute 
erosive gastritis and duodenitis. On the following day, a total 
gastrectomy and side-to-side proximal jejunoesophagostomy 
were performed. The surgical specimen showed that the 
stomach was studded with numerous mucosal ulcers. The pa- 
tient's postoperative course was uneventful. She subsequently 
had another pregnancy which was uncomplicated. 

In Case 2, P. S., a 19-year-old white woman, gravida 2, para 
1, presented in February, 1979, at 36 weeks’ gestation with an 
increased gain in weight, hypertension, proteinuria, and 
epigastric pain of 1 day's duration. Physical examination 
showed a blood pressure of 150/110 torr. Funduscopic 
examination disclosed segmental vasospasm of the retinal ves- 
sels. The initial laboratory data revealed hemoconcentration, 
and urinalysis showed proteinuria (3+), Fetal lung immaturity 
was documented by analysis of amniotic fluid. Initial therapy 
consisted of the intravenous administration of magnesium 
sulfate to prevent seizures. Hydralazine was used to control 
the blood pressure. In order to enhance pulmonary lung 
maturation, the patient was given hydrocortisone prior to de- 
livery. Delivery was effected by repeat cesarean section; the 
infant weighed 3 pounds 14 ounces and had Apgar scores of 6 
and 8 at | and 5 minutes. Twenty-four hours postoperatively, 
the patient developed abdominal distention, and large 
amounts of coffee-ground material were drained by nasogas- 
tric tube. Despite lavage with ice-cold saline solution and the 
administration of an antacid, the patient developed gastroin- 
testinal hemorrhage. The hemoglobin of 8.9 gm/dl was raised 
by 3 U of packed cells to 10 gm/dl. During the subsequent 3 
days, she underwent marked diuresis up to 10,050 ml/24 
hours, while receiving only 1,750 ml in the same 24-hour pe- 
riod. Bleeding recurred on the fourth postoperative day, at 
which time gastroscopy was performed and multiple ulcer- 
ations on the lesser curvature of the stomach were observed. 
Conservative therapy, together with cimetidine, 300 mg every 
6 hours, in addition to replacement of blood and fluids was 
carried out. The hypertension was treated with alpha- 
methyldopa. The baby had an uneventful course. She re- 
sponded favorably. 


The association of peptic ulcers and pregnancy is nq 
uncommon; however, symptoms of ulceration rarely 
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r develop for the first time during normal pregnancy. 
Although the issue of whether pregnancy affords pro- 
! tection against peptic ulcers is not settled, some reports 
do indicate that increased estrogen, increased his- 
taminase, and a decreased volume of gastric secretions 
- during pregnancy may be protective. The ulcerogenic 
effects of steroidal therapy are well known. Severe 
stress, such as burns, pre-eclampsia, or surgical proce- 
dures, may cause stress ulcers of the gastrointestinal 
mucosa. Indeed, in Case 1, sepsis, in addition to pre- 
eclampsia, could possibly have played an important 
role. Gastric hemorrhage, although an uncommon 
condition complicating pregnancy, causes not only a 
diagnostic dilemma, but also a therapeutic one. During 
pregnancy, gastrointestinal examination without the 
use of radiography is preferable because of the terato- 
genic and carcinogenic potential of radiography. In- 
sofar as treatment is concerned, it depends on a num- 
ber of factors, such as the severity of hemorrhage, 
presence of perforation or penetration, and the stage 
of gestation. In the first case, surgical therapy (al- 
though radical) resulted in a good outcome. Medical 
therapy was effective in the second case, with the pa- 
tient benefiting from the administration of cimetidine. 
Since the discovery of a more effective medical agent, 
this mode of therapy has become more appealing and 
ought to be tried whenever possible. 

In order to enhance fetal lung maturation in women 
giving birth prematurely, one may use glucocorticoids 
to reduce the risk of hyaline membrane disease; but 
caution is advised since the pre-eclamptic patient may 
be at increased risk of gastrointestinal hemorrhage if 
glucocorticoid therapy is used. 


to 3. 


— 
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Gonococcal peritonitis following uterine 
manipulation at laparoscopy 


JOEL E. GOODNOUGH, M.D. 
RICHARD O'SHAUGHNESSY, M.D. 
DENNIS SHOFF, M.D. 


Department of Obstetrics and Gynecology, The Ohio State 
University Hospitals, Columbus, Ohio 


MANIPULATION OF THE UTERUS for enhancement 
of visualization of the pelvic viscera at laparoscopy at 


Obstetrics and Gynecology, The Ohio State University Hospi- 


Reprint requests: Joel E. Goodnough, M.D., Department of 
*tals, 410 West Tenth Ave., Columbus, Ohio 43210. 


, 0002-9378/8 1/020218+02$00.20/0 €) 1981 The C. V. Mosby Co. 





anuary 15,1981 
Am. J. Obstet. Gynecol. 


The Ohio State University Hospitals is routinely pro- 
vided by the insertion of a No. 15 Hegar cervical dilator, 
as suggested by others.! Endometrial biopsy is usually» 
performed at the same time as the placement of the 
cervical dilator. The purpose of this article is to illus 
trate a potential hazard of this technique of manipula- 
tion of the uterus. 


D. E., 20 years old, gravida 2, para 2, presented for laparos- 
copic evaluation of chronic pelvic pain. The patient had ex- 
perienced several years of gradually increasing chronic pelvic 
pain and deep dyspareunia. The past medical history was re- 
markable for appendicitis but not for pelvic inflammatory dis- 
ease. During outpatient evaluation, the white blood cell count 
and sedimentation rate were normal, and the physical exami- 
nation showed a tender uterus but no other abnormalities. 
Outpatient therapy with analgesics was unsuccessful. The 
pelvic pain was thought to be due, most likely, to pelvic adhe- 
sions, but laparoscopy was warranted in order to establish the 
diagnosis. The patient underwent Hasson laparoscopy with 
the use of a No. 15 Hegar cervical dilator fixed by ligature to a 
single-tooth tenaculum attached to the anterior lip of the cer- 
vix as the instrument for manipulation of the uterus. At op- 
eration, the pelvic structures were seen to be entirely normal. 
The patient was discharged the following day with no appar- 
ent complications. However, on the day after discharge, she 
returned to the emergency room with the symptoms and signs 
of generalized peritonitis. The temperature was 101° F, and 
the white blood cell count was 27,700/cu mm with a left shift. 
The physical examination disclosed generalized abdominal 
tenderness, rigidity, and guarding. X-ray films showed sub- 
diaphragmatic air consistent with immediate postoperative 
intra-abdominal air or a ruptured viscus. After the initiation i 
of broad-spectrum antibiotic coverage, the patient underwent 
exploratory laparotomy through an incision extending from 
the xiphoid process to the symphysis pubis. At laparotomy, a 
large amount of purulent, foul-smelling peritoneal fluid was 
observed throughout the peritoneal cavity. However, the odor 
was not feculent and no bowel perforation was found. The 
uterus, ovaries, and fallopian tubes were normal and showed 
no evidence of acute inflammation. No further operative in- 
tervention beyond exploration was performed, On the second 
postoperative day, the patient defervesced. Antibiotic therapy 
was continued for 6 days. Cervical, peritoneal fluid, and blood 
cultures grew Neisseria gonorrhoeae. The uterine biopsy speci- 
men showed a normal proliferative endometrium. The pa- 
tient left the hospital on the seventh postoperative day against 
medical advice, on oral antibiotics. 


Manipulation of the uterus has been shown to be 
advantageous during diagnostic laparoscopy in order 
to enhance visualization of pelvic structures. Among 
the other methods available, a uterine sound or Hegar 
dilator may be used for this purpose.’ Although not 
generally recognized as a possible complication of 
laparoscopy, the invasion of the uterine cavity for ma- 
nipulation could displace material from the cervix and 
uterus into the peritoneal cavity. Peritonitis is recog-, 
nized as a potential complication of uterine curettage.’ 
Thus, any subclinical infection in the cervix or endo- 
metrium could lead to a generalized peritonitis. - 

Noninvasive uterine manipulators could prevent this 
complication but may not afford adequate maneu- 
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verability of the uterus. With the high incidence of 

gonorrhea in our society, cultures of the cervix should 
* be shown to be negative prior to laparoscopy if invasive 
uterine manipulators are to be used. 
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Detrusor muscle instability—A 
complication of surgery? 


G. J. JARVIS, F.R.C.S., M.R.C.O.G. 


Department of Obstetrics and Gynaecology, The Jessop Hospital 
Jor Women, Sheffield, England 


NUMEROUS surgical techniques are available to treat 
genuine stress incontinence, while surgical failure is 
generally due to incorrect diagnosis, poor tissues, or 
inappropriate technique. Although the incidence of 
detrusor muscle instability after abdominal or vaginal 
hysterectomy seems not to be increased,’ Cardozo and 
associates? report an 18.5% incidence of detrusor mus- 
cle instability after a Burch-type colposuspension for 
genuine stress incontinence in patients in whom pre- 
operative urodynamic studies demonstrated a stable 
bladder. This report describes two cases of detrusor 
muscle instability in order to illustrate that this disorder 
may complicate other operations for genuine stress in- 
continence. 


In Case 1, the patient, 39 years old, complained of stress 
incontinence without any other urinary symptoms. Urody- 
namic investigation demonstrated incontinence on coughing 
without alteration in detrusor muscle pressure. A Marshall- 
Marchetti-Krantz operation was performed and the patient 
was allowed to return home after 10 days, free of urinary 
symptoms. Six weeks later, she complained of urinary fre- 
quency and urgency, nocturia, urge incontinence, and stress 
incontinence. The urine was sterile and there was no re- 
siduum. Pressure-flow studies showed a rise in detrusor mus- 
cle pressure on filling of 45 mm Hg, with incontinence. There 
was no evidence of obstruction to outflow. 

In Case 2, the patient, 57 years old, complained of stress 
incontinence and urinary frequency and urgency, despite an 
earlier anterior colporrhaphy and bladder buttress operation. 
Urodynamic examination demonstrated a stable bladder, and 
an Aldridge sling procedure was performed. Although she 

*was free of symptoms at 3 months, she gradually developed 
urinary frequency and urgency, nocturia, urge incontinence, 
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and stress incontinence. Urodynamic screening at 6 months 
showed a rise in detrusor muscle pressure on filling of 30 mm 
Hg, with incontinence. There was neither sphincter weakness, 
residual urine, nor obstruction to outflow. 


The cause of the detrusor muscle instability in these. 
two cases and in those reported by Cardozo and asso- 
ciates* is unclear. It was due neither to obstruction to 
outflow nor infection, but one may speculate that dam- 
age to the nerve supply of the bladder occurred during 
dissection. Meanwhile, both patients have been success- 
fully treated by bladder training. 

These reports suggest that, if urinary incontience 
persists or recurs after surgical procedures for genuine 
incontinence, the diagnosis of detrusor muscle insta- 
bility should be considered. 
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Solitary paraganglioma of the 
vagina —Report of a case 


G. PEZESHKPOUR, M.D., F.C.A.P. 


Department of Pathology, Beebe Hospital of Sussex County, 
Lewes, Delaware 


PARAGANGLIOMAS (extra-adrenal pheochromocyto- 
mas) of the female genital tract are distinctly uncom- 
mon neoplasms. Presented is a case of nonfunctional 
vaginal paraganglioma. 


A 22-year-old black woman, gravida 4, para 4, entered the 
hospital for the removal of “a lump in the vagina" discovered 
after her last delivery in April, 1979. Her past medical history 
and the family history were noncontributory, and there was 
no history of hypertension in the family. Also, monitoring of 
the patient's blood pressure at her past deliveries had not 
shown unusual bouts of hypertension. No café-au-lait spots 
were found, and various mucosal surfaces did not show un- 
usual areas of pigmentation or masses. 

A mass, 3 by 2.5 by 1.5 cm, was found and removed from 
the anterior vaginal wall close to the introitus. The mass did 
not involve the urinary bladder and was easily "shelled out." 
After the pathologic diagnosis had been made, a search for 
other associated neoplasms (i.e., medullary carcinoma of the 
thyroid) or multifocality was carried out but produced nega- 
tive findings. 

Pathologic examination showed a nonencapsulated tumor 
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Fig. 1. The tumor has an organoid pattern. The tumor cells show minimal nuclear variation and 


ample cytoplasm. (Hematoxylin and eosin. X 1,160.) 
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Fig. 2. Numerous neurosecretory granules are seen within the 
cytoplasm of the tumor cell. (x 4,500.) 


composed of cells with ample granular cytoplasm, small nu- 
clei, and a few prominent nucleoli arranged in an organoid 
pattern (Fig. 1). Cellular atypia was minimal, and mitoses were 
*not found, Although a positive chromaffin reaction was not 
observed, the Sevier-Munger neural tissue stain was strongly 





positive, thereby indicating the presence of numerous argen- 
taffin granules. Portions of the tumor were postfixed in os- 
mium tetroxide and studied by electron microscopy. Large 
numbers of neurosecretory granules were found (Fig. 2). 


Pheochromocytomas are tumors of the chromaffin 
system, The chromaffin bodies include the adrenal 
gland and the organs of Zuckerkandl. Today these cells 
are believed to arise from the neural crest. Approxi- 
mately 10% of pheochromocytomas are extra-adrenal 
and are called paragangliomas. 

Fries and Chamberlin,’ in their review of the litera- 
ture up to 1968, found only 205 documented cases of 
paragangliomas. They refer to one case report by Plate, 
in 1955, of a 66-year-old woman who presented with 
purulent discharge and was found to have two separate 
nodules of paraganglioma in the vagina. The tumors 
were nonfunctional. Fawcett and Kimbell! reported an 
ovarian paraganglioma in a 15-year-old girl who had 
signs of pre-eclamptic toxemia of pregnancy. 

The present case seems to be the second one re- 
ported in the literature on vaginal paraganglioma, and 
the third instance of such a tumor in the female genital 
tract, That the neoplasm in the present case was a 
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paraganglioma is attested to by the positive argentaffin 
reaction and the presence of neurosecretory granules 
within the tumor cells. Chromaffin reaction has proved 
to be of limited use in these cases, and we agree with 


* * others that the prefix “nonchromaffin” should be elim- 


inated from the terminology used to describe these 
tumors. 


REFERENCES 


l. Fawcett, F. J., and Kimbell, N. K. B.: Pheochromocytoma 
of the ovary, Br. J. Obstet. Gynaecol. 78:458, 1971. 

2. Fries, J. G., and Chamberlin, J. A.: Extra-adrenal pheo- 
chromocytoma. Literature review and report of a cervical 
pheochromocytoma, Surgery 63:268, 1968. 


Unsuspected trisomy 18: A case for 
an examination protocol in 
stillborn infants 


SUZANNE B. CASSIDY, M.D. 
THOMAS J. BENEDETTI, M.D. 
VIRGINIA P. SYBERT, M.D. 


Division of Medical Genetics, Department of Medicine, 
Department of Obstetrics and Gynecology, and Division of 
Pediatric Genetics, Department of Pediatrics, University of 
Washington, Seattle, Washington 


CHROMOSOMAL abnormalities cause a wide range of 
phenotypic effects, sometimes making them difficult to 
diagnose, particularly in a stillborn premature infant. 
We report the case of a stillborn premature infant with 
trisomy 18 without any dysmorphic features whose 
only clinically detectable malformation was a dia- 
phragmatic hernia. The diagnosis would probably not 
have been made in the absence of a protocol for 
the evaluation of stillborn infants which includes 
karyotyping. 


A stillborn female infant, weighing 1,350 grams, was born 
to a 31-year-old Caucasian mother, gravida 2, para 0, thera- 
peutic abortions 1, after a gestation of 34 to 35 weeks. Medi- 
cations taken during pregnancy were Bendectin (pyridoxine 
hydrochloride and doxylamine succinate), Chlor-Trimeton 
(chlorpheniramine maleate), and Sudafed (pseudoephed- 
rine), and prenatal vitamins. The total gain in weight during 
the pregnancy was 34 pounds. A dramatic increase in fundal 
height 2 weeks before delivery prompted a real-time ul- 
trasound examination, which showed massive polyhydram- 
nios and a fetal head size of 30 weeks'with no apparent fetal 

.anomalies. Amniocentesis showed a lecithin/sphingomyelin 
ratio of 8.0. Onset of labor was spontaneous. Cesarean section 
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was performed for fetal distress. There was a tight nuchal 
cord x6, Apgar scores were 0 at 1 and 5 minutes, and resus- 
citative efforts were unsuccessful. 

Family history was unremarkable, except for a maternal 
uncle who had died at 2 days of age from an unknown heart 
problem. se 

Physical examination disclosed that the premature infant 
was small for gestational age and grossly normal in appear- 
ance. All size parameters were far below the tenth percentile 
for a 35-week fetus and appropriate for a 30-week fetus. The 
head and neck showed normal morphologic features. The 
chest was asymmetric with left-sided prominence. Three um- 
bilical vessels were identified. The labia majora were moder- 
ately hypoplastic. The anus was patent. Brachyclinodactyly of 
the fifth fingers, with absence of the distal interphalangeal 
crease, was present bilaterally. The limbs were otherwise 
normal, and the fingers were not overlapping. 

Radiologic examination revealed 11 pairs of ribs, with the 
ribs on the left side longer than those on the right. The hands 
were symmetric, with hypoplastic second middle phalanges, 
and hypoplastic fifth middle and distal phalanges with 
marked clinodactyly. The skeleton was otherwise normal, al- 
though the pelvis could not be evaluated from available films. 

Postmortem examination revealed the following remark- 
able features. The left side of the chest contained intestines, 
stomach, spleen, and pancreas as a result of a large left dia- 
phragmatic hernia, with the left hemidiaphragm represented 
by an anterior muscular band. The left side of the heart was 
severely hypoplastic, with only a small pouch representing the 
left atrium. A patent foramen ovale, ventricular septal defect, 
and bicuspid aortic valve were present, and coronary vessels 
were aberrant in course. The left lung was severely hypoplas- 
tic. The vagina was prolapsed. The placenta was small (250 
grams), with a small wedge-shaped infarct. 

Cytogenetic studies, including R banding, revealed a 
47,XX+18 karyotype in each of eight metaphases from cul- 
tured lymphocytes. Cultured skin fibroblast karyotyping 
confirmed this finding in all 25 metaphases counted. 


Remarkably, this small-for-gestational-age female in- 
fant with trisomy 18 lacked major external dysmorphic 
features and had only a single clinically apparent major 
malformation, diaphragmatic hernia. She showed none 
of the more typical dysmorphic features which gen- 
erally lead to clinical suspicion of trisomy 18. Although 
the possibility of a chromosomal syndrome was not 
considered until complex cardiac malformations were 
found at postmortem examination, tissues for karyo- 
typing were obtained as part of a routine protocol for 
stillbirths, and the diagnosis of trisomy 18 was made. 
As a result, the parents could be informed of a low (less 
than 1%) recurrence risk for chromosomal aneuploidy’ 
and the availability of prenatal chromosomal analysis. 

A standardized protocol for the evaluation of every 
stillborn infant should include photographs, X-ray 
films, complete autopsy, and banded karyotyping. 
Blood and another tissue, such as skin or gonad, should 
be obtained as soon as possible after delivery to assure 
an adequate number of cultured cells for banded 
chromosomal analysis. Skin or gonad cells can be held 
in tissue culture medium pending the results df 
postmortem examination and may be discarded if 
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multiple malformations are not found, thus maximiz- 
ing cost effectiveness. 

Chromosomal abnormalities are generally and ap- 
propriately considered in any infant with multisystem 


„anomalies. In this case in which, initially, only a single 


malformation was thought to exist, tissues for chromo- 
somal studies might not have been obtained if there 
had not been a standard protocol for the evaluation of 
stillbirths. Since the overall incidence of chromosomal 
anomalies in stillborn infants is 5% to 7%,* the yield of 
this protocol is sufficiently high to warrant routine 
evaluation. It allows for both the diagnosis of chro- 
mosomal abnormalities and the possibility of prevent- 
ing recurrence by subsequent prenatal chromosomal 
testing. 
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Uterus didelphys unicollis with 
adenocarcinoma in one horn and 
atypical endometrial hyperplasia 
in the other: Case report 


EDUARD EICHNER, M.D. 
KATHLEEN A. SIMAK, M.D. 


Division of Obstetrics and Gynecology, and Division of 
Pathology, Mount Sinai Hospital, Cleveland, Ohio 


Tue HISTORY of the patient who is the subject of this 
report exemplifies the difficulties involved in making 
the correct diagnosis. Braun’ reviewed the English lit- 
erature and reported eight patients in whom the delay 
in diagnosis ranged from 3 months to 3 years, since in 
no patient were both cavities curetted at the original 
procedure. Other reports* also emphasize this problem. 


M. Y., an unmarried, nulligravid, white woman, 57 years 
old, was first seen in May, 1978, complaining of urinary fre- 
quency with incontinence. Menarche had occurred at age 11. 
The menstrual cycles had always been regular but were asso- 
ciated with severe cramps and prolonged bleeding. There had 
been no bleeding since an abrupt and spontaneous meno- 
pause 8 years earlier. Prior Papanicolaou smears had all been 
negative. The patient denied having had any operations or 
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major illnesses, except for hypertension that had been treated 
with diuretics. Examination disclosed that the patient was 
obese and hypertensive but in no acute distress. The uterus * 
was small and irregular. The cervix was clean. There was a 
slight, but symptomatic, cystourethrocele. Vaginal cytolpgic * T 
findings showed a very good estrogenic effect. She was taught 
Kegel's exercises, and a Reisser pessary was inserted for sup- 
port. Papanicolaou smears were reported to be negative. The 
pessary gave excellent support and was cleansed and re- 
positioned at intervals. 

One year later, she developed a profuse, watery discharge, 
which later became tinged with blood. Comprehensive inves- 
tigation failed to identify a urinary tract fistula or vaginal ul- 
cer. Vaginal cytologic findings were still highly estrogenic, and 
there was no change in the size of the uterus. At endometrial 
biopsy, the uterus was found to be 3% inches deep, with an 
apparent stenosis or atresia at the internal os. Examination 
was not completely satisfactory, but no submucous fibroids 
were felt. The biopsy specimen (Fig. 1, 4) was reported as 
showing involutional endometrial and endocervical fragments 
without evidence of atypia. Because a pinkish discharge con- 
tinued, curettage with the use of anesthesia was performed, 
and a moderately well-differentiated papillary adenocarci- 
noma of the endometrium was reported (Fig. 1, B). 

The patient was hospitalized 1 week later for panhysterec- 
tomy. Preoperative evaluation disclosed that the patient was 
obese and hypertensive and had a severely hypoplastic left 
kidney. The remainder of the findings were within normal 
limits, except for an abnormal electrocardiogram. The patient 
withstood the operative procedure very well and convalesced 
without difficulty. The correct diagnosis was made only after 
the pathologist (K. A. S.) examined the specimen: The | 
findings were uterus didelphys unicollis with invasive endo- 
metrial carcinoma of the left horn (Fig. 2, 4) and atypical 
adenomatous hyperplasia of the endometrium in the right 
horn (Fig. 2, B). The two fundi represented what had been 
called fibroids. Tubes, ovaries, and vaginal cuff were free of 
malignant infiltration. Because of the extent of myometrial 
invasion, the patient received two applications of colpostat 
radiation by Nolan applicators, totaling 6,906 rads to the vag- 
inal apex. Convalescence has continued satisfactorily, and 
there are no urinary problems. 


Nicholson and associates? were the first to classify 
and subdivide the malignant malformed uteri into 
anatomic divisions. Because of duplication and incom- 
pleteness in some reports, there is difficulty in giving 
the exact number of cases reported, but it probably 
exceeds 55. In reviewing the available reports,* we 
were unable to identify any patient with simultaneous 
primary tumors in both horns, although this has been 
reported in cervical malignancy. Tsibris and associates? 
studied estrogen and progesterone receptors in a 
bicornuate uterus and reported that each horn had 
normal distribution of both receptors. 

Our patient had adenocarcinoma in one horn, along 
with atypical endometrial hyperplasia in the other, 
which suggests that each horn responded to the initiat- 
ing factors. It is possible that, had we delayed longer, 
this patient might have been the first with a primary , 
adenocarcinoma in each horn. We did not study estro- 
gen or progesterone receptors in this uterus. Other 
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Fig. 1. Prehysterectomy specimens. 4, Endometrial biopsy specimen (79-S-5893) showing red cells 

and fragments of endometrial epithelium without atypia. B, Curettage specimen (79-S-7585) show- 

. H . . . 
ing moderately well-differentiated adenocarcinoma of the endometrium, in part papillary. 
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Fig. 2. Hysterectomy specimens. 4, Right horn (79-S-7737). Adenocarcinoma in papillary and crib- 
riform pattern, invading the myometrium. B, Left horn (79-S-7737). Endometrium with irregular 


proliferation of the glands, papillary infolding, and a suggestion of back-to-back pattern. Nuclei are 
variably placed, and some are large and hyperc hromatic. A rare mitosis is seen. These changes are 
focallv distributed in an otherwise menopausal endometrium. 


M 
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reports* recorded adenocarcinoma ranging from well - 


differentiated to completely anaplastic. Other malig- 
nancies recorded were FRIGUS ECIBONS and carcino- 


' sarcoma.. 


We wish to thank Ms. L. Landau and the hospital librarians 
. for their exhaustive search of the literature, and Mr. R. 
Newhouse and his staff for the microphotographs. 
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Gonadotropin binding sites in ovaries of patents 
with familial XY gonadal dysgenesis and 
Turner’s syndrome 


To the Editors: 

Patients with the XY gonadal dysgenesis syncrome 
develop fibrous streaks of ovarian tissue that have little 
or no normal ovarian morphology or function The 
above is also true in patients with Turner’s synd-ome, 
but, in addition, in some instances their ovaries may 
contain scarce but some normal ovarian tissu- ele- 
ments. In both these syndromes, particularly - in the 
former, one may expect that the ovarian tissue will not 
contain any gonadotropin binding sites because the tis- 
sue elements (i.e., corpus luteum and follicles) that are 
traditionally considered to possess gonadotropir: t bind- 
ing sites are either absent or scarce. 

'Two ovarian specimens from two sisters with familial 
XY gonadal dysgenesis and one from a patiert with 
Turner’s syndrome (46, X ring X karyotype or chro- 
mosome analysis) were collected when the patients un- 
derwent surgery in the University of Louisville Hospi- 
tal. The casé histories, chromosome analysis, cvarian 
histology, and other relevant information on patients 
with XY gonadal dysgenesis can be found in another 
article (submitted for publication). Similar information 
on patients with Turner's syndrome is yet to te pub- 
lished. The ovarian tissues were homogenized and 
specific binding of ?*I-human chorionic gonadotropin 
(31-hCG) to homogenates was determined. 

` Thẹ specific binding of "5I-hCG (fmoles/mg of pra- 
tein) in the ovarian homogenate of one sis-er was 
5.8 + 1.3 (SEM); in the other sister it was 2.6 + 0.9, 
and in the Turner's syndrome patient it was 3.5 + 0.9. 
Thus, detecting specific binding when we did not ex- 
pect to observe any to begin with and, more important, 
in the range we observed for some normal human cor- 
pora lutea of the menstrual cycle and term pregnancy 
came as a surprise. The immediate question in our 
mind was what ovarian tissue elements are responsible 
for the observed !*I-hCG binding? The ovaries of the 
XY'gonadal dysgenesis patients contained stromal, 
hilar cells and remnants of rete ovarii. There is previ- 
ous evidence that the former two cell types ir human 
postmenopausal ovaries contain binding sites for lu- 
- teinizing and’ follicle-stimulating hormones (LH and 
FSH) and exhibit signs of steroidogenesis.’ Trerefore, 
it isa good possibility that stromal and hilar cells are 
responsible for °I-hCG specific binding observed in 
eovaries of XY gonadal dysgenesis patients. The ovarian 
histology of the Turner’s syndrome’ patient revealed 
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the presence of stromal, hilar, granulosa, and theca 
interna cells and an oocyte. The first four cell types are 
possible contributors to observed "5I-hCG specific 
binding. 
All three of these patients showed signs of exposure 
to sex steroids (secondary sexual characteristics). Al- 
though the origin of these steroids is unknown, the 
present results and previous data allow us to speculate 
that these steroids are, at least in part, of ovarian origin 
and probably under gonadotropin control (FSH and 
LH levels are elevated in XY gonadal dysgenesis pa- 
tients and normal in the Turner's syndrome patient). 
` Itis very difficult to obtain many ovarian tissue speci- 
mens from patients with XY gonadal dysgenesis and 
Turner's syndrome, for gonadotropin binding studies. 
Thus, the present finding in three different ovarian 
specimens should only serve to point out that the com- 
mon expectation, which is that ovarian tissues from pa- 
tients with XY gonadal dysgenesis and Turner's syn- 
drome, do not contain gonadotropin binding sites, is 
untenable. In support of this are two important previ- 
ous observations that ovaries which have little or no 
normal ovarian morphology or function (post- 
menopausal ovaries and premature ovarian failure) do 
contain gonadotropin binding sites. ? 
Ch. V. Rao, Ph.D. 
W. T. Kable, M.D. 
M. A. Yussman, M.D. 
S. B. Mitra, Ph.D. 
Department of Obstetrics and Gynecology — 
University of Louisville" — l 
School of Medicine 
Louisville, Kentucky 40292 
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Sinusoidal fetal heart rate pattern 


To the Editors: 
We read with interest the article by Young, Katz, and 
Wilson, entitled “Sinusoidal fetal heart rate. 1. Clinical 
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Fig. 1. Sinusoidal heart rate pattern from a severely. affected baby of an Rh-sensitized mother. The 
baby was mildly hydropic with a hemoglobin at birth of 4 gm/100 ml. Note tke uniform sinusoidal 
oscillations above and below the baseline and the absence of short-term variability. 


significance" (AM. J. OBSTET. GYNECOL. 136:587, 1980). 
It is important to look at outcome in fetuses and new- 
born infants from a given population’ with an abnor- 
mality such as the sinusoidal heart rate pattern, espe- 
cially when current knowledge is based on case reports. 
Furthermore, by looking at the overall population it 
represents, such information becomes valuable in 
terms of trying to appreciate the relative incidence. 
However, we question whether or not the authors 
were indeed looking strictly at sinusoidal fetal heart 
rate patterns. The authors point out in their introduc- 
tion that the sinusoidal fetal heart ráte pattern is a 
regular rhythmicity of variation resembling a sinusoi- 
dal wave with a relatively fixed periodicity and ampli- 
tude and they also note that an absence of short-term 
variability has been associated with this pattern. How- 
ever, the two fetal monitoring record examples (Figs. 3 
and 4) which the authors present do not fit the usual 
criteria for sinusoidal patterns. In Fig. 4 there is a series 
of large amplitude accelerations above an identifiable 
baseline and short-term variability i$ present. This pat- 
tern, which they interpret as sinusoidal, seems to be 
more likely frequent accelerations of the fetal heart 
rate and return to baseline. We have noted that in true 
sinusoidal patterns (Fig. 1) the sine wave tends to fluc- 
tuate above and below a baseline and the more fre- 
quent "pseudosiriusoidal" pattern can be.distinguished 
by having normal short-terin variability and oscillations 
fluctuating generally above the baseline. Such distinc- 
tions can be used to distinguish clearly the true, prob- 
ably ominous sinusoidal pattern from the more fre- 
quently occurring pattern which probably represents 
only a uniformly increased long-term variability. Iri our 
experience the sinusoidal patterns that we have seen 
have been uniformly associated with poor outcome, 
with the use of much more strict criteria for designat- 
ing the sinusoidal patterns." ? One exception to this has 
been the sinusoidal pattern which occurs with alpha- 
protine (Nisentil); however, this pattern is limited in 
timing, occurring for a relatively short time following 
the injection of this medication, and is seeri in patients 


in whom the heart rate patterns were previously and 
are subsequently normal and outcome is generally 


‘good. 


We have been under the impression. that there is 
some concern regarding the definition of the sinusoidal 
heart rate pattern and this article is an example of the 
confusion. This brings up two distinct problems: First, 
the practitioner looking at a fetal heart rate similar to 
the ones presented by the authors may intervene un- 
necessarily; second, a truly ominous sinusoidal fetal 
heart rate pattern with fetal jeopardy may be missed 
completely. In our experience true sinusoidal patterns 
which we have observed have been uniformly associ- 
ated with poor fetal condition. This article does, how- 
ever, point out that when there is any question whether 
of not one is dealing with a sinusoidal pattern or the 
more cominon "pseudosinusoidal pattern," one does 
need to perform further evaluations such as a fetal 
scalp pH determination to be certain. 

. Thomas J. Garite, M.D. 
Houchang D. Modanlou, M.D. 
: Roger K. Freeman, M.D. 
2801 Atlantic Avenue 
P. O. Box 1428 
Long Beach, California 90801 
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Reply to Drs. Garite, Modaniou, and Freeman 


To the Editors: 
Drs. Garite, Modanlou, and Freeman suggest that 
Figs. 3 and 4 in our paper do not “fit the usual criteria 
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Fig.1A. Portion of a tracing taken from Fig. 1, panel B. (From Modanlou, H., Freeman, R., Ortiz; O., 
et al.: Sinusoidal fetal heart rate pattern (FHR) and severe fetal anemia, Obstet. Gynecol. 49:537, 
1977, published by The Williams & Wilkins Company.) 
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Fig. 1B. Portion of a tracing taken from Fig: 3. (From Young, B. K., Katz, M., and Wilson, S. J.: 
Sinusoidal fetal heart rate. I. Clinical significance, AM. J. Ossrer. GvNEcor. 136:587, 1980, pub- 


lished by The C. V. Mosby Company.) 


for sinusoidal patterns.” Fig. 3 illustrates a minor 
sinusoidal pattern of great interest because it is associ- 
ated with variable decelerations. In the article! cited by 
Garite and associates, there is a very similar figure illus- 
trating a sinusoidal heart rate associated with late de- 
celerations (Figs. 1A and 1B). 

.. They go on to define Fig: 4 as a “pseudosinusoidal” 
fetal heart rate, a new term. While this is an interesting 
notion, its use requires support by data. The writers 
disagree with our interpretation on the basis of the 
presence of short-term variability and their feeling that 


there is fluctuation above an imagined baseline.rather 
than around one. Neither consideration is part of the 
usual definition of a sinusoidal heart rate, on which our 
work was based.** The definition including the key 
determinants of a sinusoidal heart rate which we used 
was: a fetal heart rate pattern of regular variability re- 
sembling a sine wave, with a relatively fixed periodicity- 
of 3 to 5 cpm and an amplitude of 5 to 40 bpm, present 
for at least 10 minutes. This is the strictest criterion 
published. Again, if we compare our Fig. 4 toa poftion 
of the record in the case report! cited by Garite and 
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Fig. 2A. Portion of a tracing taken from Fig. 1, panel A. (From Modanlou, H., Freeman, R., Ortiz, O., 
et al.: Sinusoidal fetal heart rate pattern (FHR) and severe fetal anemia, Obstet. Gynecol. 49:537, 
1977, published by The Williams & Wilkins Company.) 
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Fig. 2B. Portion of a tracing taken from Fig. 4. (From Young, B. K., Katz, M., and Wilson, S. J.: 
Sinusoidal fetal heart rate. I. Clinical significance, Am. J. OBSTET, GYNECOL. 136: 587, 1980, pub- 
lished by The C. V. Mosby Company.) 
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associates, there is definite similarity i in both sinusoidal 
heart rate illustrations (Figs. 2A and 2B). 

Garite and associates also feel that our results are 
counter to their own experience; therefore, we must 
have been looking at “pseudosinusoidal” fetal heart 

+s rate patterns. They give two references to support their 
contention and define the “pseudosinusoidal” pattern. 
In the first article,’ one case was reported and there was 
no mention of the ' 'pseudosinusoidal" pattern. The 
sinusoidal heart rate in that case was associated with 
late deceleration in a positive stress test, indicatirig a 
strong likelihood of poor outcome even in the absence 
of a.sinusoidal heart rate. The second reference they 
cite is unpublished. We look forward to seeing data in 
support of Dr. Garite’s contention that there is a distin- 
guishable “pseudosinusoidal” pattern with a good 
prognosis and a “true” sinusoidal pattern with an 
“ominous” prognosis. Our data did not reveal this, de- 
spite blood and tissue pH studies and analysis of vari- 
ous sinusoidal heart rate features for prognostic sig- 
nificance. 

However, we must comment on the illustration pro- 
vided by Garite and associates, presumably from their 
pending paper. No contraction channel is seen, and the 
legend indicates that this is “from a severely affected 
baby,” making it unclear if this is a fetal or a neonatal 
record. In either case, the oscillation is from approxi- 
mately 145 to 150 bpm. This is an amplitude of 2.5, 
thus below the minimum of 5 bpm required by the 
usual definition of a fetal sinusoidal heart rate.?-® 

We agree with Garite and associates that there has 
been a problem of definition of the sinusoidal heart 
rate. Our publications attempted to resolve the prob- 
lem by specifying a clear definition, verifying its 
applicability, and offering criteria for predicting fetal 
jeopardy based on biochemical data and outcome. We 
disagree with the suggestion that the practitioner may 
intervene unnecessarily based on our work. We advised 
‘scalp pH studies in all cases and provided specific 
criteria for cases of sinusoidal heart rate patterris with 
increased fetal risk based on correlation of the ampli- 
tude with pH and Apgar score. Our patients had no 
perinatal deaths and there were three cesarean sections 
for fetal distress out of 16 cases, an incidence of only 
18.8%. In fact, the approach of Garite and associates is 


- most likely to yield unnecessary intervention. They as- 


sert that the sintisoidal heart rate is “uniformly associ- 
ated with poor fetal condition,” and that a scalp pH 
‘determination is not needed unless there is a question 
of whether or not the pattern is sinusoidal. Such asser- 


tions can only result in a maximal incidence of cesarean | 


sections. 
Nor do we agree that by our approach a "truly omi- 
. nous” pattern will be missed, a non sequitur if we are 
overdiagnosing the sinusoidal heart rate as they claim. 
We specifically stated that there was a 31% incidence of 
feta] distress in our series and advocated biochemical 
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monitoring of cases with sinusoidal heart rate patterns 
because of the high incidence of fetal jeopardy. 

We have published our efforts toward a clear and 
practical approach to the sinusoidal heart rate, sub- 
stantidted by biochemical data and Apgar scorem, V we * 
look forward to additional data from other inves- 
tigators which may contribute to progress with this clin- 
ical probiem. : 

Bruce K. Young, M.D. 
Department of Obstetrics and Gynecology 
New York University S chool of Medicine 
550 First Avenue 
New York, New York 10016 
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Sinusoidal fetal heart rate 


To the Editors: 

Bruce K. Young, M.D., Miriam Katz, M.D., and 
Stephen J. Wilson, M:D., presented two stiidies of 
sinusoidal fetal heart rate in the March 1, 1980, issue of 
the JOURNAL, on pages 587 and 594. 

They reported a better neonatal outcome for this 
pattern than had previously been shown. The reason is 
apparent. The pattern presented i in Fig. 4 of the first 
article is not a sinusoidal pattern in spite of its undulat- 
ing appearance but is simply increased variability, a 
pattern I commonly see with uterine hypertonus. 
Granted, it is indicative of a healthy fetus “struggling to 
maintain homeostasis in a strong compensatory effort 
under conditions of hypoxia” and thus not associated 
with poor fetal outcome if the hypoxia stress (e.g., 
tetanic labor) is relieved or the fetus is delivered. My 
contention is that this is not the sinusoidal pattern ad- 
dressed by the earlier authors. The original term was 
based on the sine wave, quite unlike the tracing pre- 
sented by Drs. Young, Katz, and Wilson. The article 
thus serves to confuse the literature on this subject 
when further clarification is what is needed. 

Micki L. Souma, M.D. 
Department of Obstetrics and Gynecology : 
The Medical Center 
710 Center Street — 
Columbus, Georgia 31902 
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Reply to Dr. Souma 


To the Editors: 

* Dr. Souma disagrees with the interpretation of Fig. 4 
in the first of the two studies presented by Drs. Katz, 
,and myself but made no comment on the other 
two illustrative figures. Therefore, I assume that we all 
agree that the other two are sinusoidal patterns. How- 
ever, the pattern in Fig. 4 conforms to the definition we 
offered and is specifically based on the literature." ? 
This definition is a pattern of regular variability re- 
sembling a sine wave, with a relatively fixed periodicity 
of 3 to 5 cycles per minute and an amplitude of 5 to 40 
bpm from the baseline fetal heart rate, lasting at least 
10 minutes. Dr. Souma recognizes the pattern of Fig. 4 
as "increased variability," notes "its undulating appear- 
ance," and agrees with our interpretation of its clinical 
significance. 

Dr. Souma feels that the pattern in Fig. 4 does not 
resemble a sine wave closely enough. We think it does. 
Agreement on two and a half of three tracings is pretty 
good, for doctors. 


Bruce K. Young, M.D. ` 


Department of Obstetrics and Gynecology 
New York University School of Medicine 
550 First Avenue 

New York, New York 10016 
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Simultaneous real-time ultrasound scanning and 
pelvic examination 


To the Editors: 

Dr. Platt and associates have to be acknowledged for 
adding a European dimension to the American method 
of ultrasound investigation: simultaneous real-time ul- 
trasound scanning (RTUS) and pelvic examination 
("Simultaneous real-time ultrasound scanning and 
pelvic examination in assessment of pelvic disease," 
AM. J. OBSTET. GYNECOL. 136:693, 1980). 

Certain cautions need to be expressed in interpreting 
their methods, in order not to discourage attempts of 
readers to apply this diagnostic aid in the investigation 
of pelvic abnormalities. First, and most important, 

* there 1s no reason to refrain from utilizing the full 
bladder as an "acoustic window" for RTUS while per- 
forming a pelvic examination. On the contrary, both 
the displacement of the intestines to the upper abdo- 
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Fig. 1. Drawing demonstrating the use of RTUS simulta- 
neously with pelvic examination. 


men and the role of the bladder as a topographic 
marker and a tissue echo-density gauge facilitate de- 
lineating any disturbances in the dynamic interrela- 
tionship of the female internal organs. Second, the im- 
pression might be gathered from this article (Fig. 1) 
that American women do not have intestines, apart 
from the (empty!) rectum. In reality, however, both the 
mass of intestines in front of the uterus and the rectum 
with its contents behind the uterus hinder a correct 
outlining of the abnormality in question. 

It has been the experience in our.department, where 
simultaneous RTUS and pelvic examination were in- 
troduced in 1977, that rectal (and not vaginal) exami- 
nation adds valuable information to the ultrasound pic- 
tures. This brings up our third remark: A finger in the 
rectum allows the investigator to reach behind the 
parametria, and abnormal findings in these regions, 
i.e., in the parametria, do not have to remain concealed 
to the eye of the gynecologist applying RTUS. 

We suggest replacing Fig. | in the article by Platt and 
associates by our Fig. 1, illustrating our technique of 
combined pelvic examination, and hope that this may, 
encourage even more gynecologists in the United 
States to reach for the RTUS transducer while doing a 
pelvie examination. 
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Art work was done by Ms. M. Ackermans-de Leeuw. 


Hans J. L. H. Evers, M.D. 
Robert S. G. M. Bots, M.D. 
Department of Obstetrics and Gynecology 
St. Radboud University Hospital 
** Nijmegen, The Netherlands 


Reply to Drs. Evers and Bots 


To the Editors: 

Drs. Evers and Bots raise three interesting points 
which warrant additional discussion. Their suggestion 
to utilize a full bladder for an acoustic window when 
performing the pelvic examination might be helpful in 
some situations. In our experience we have obtained 
more information with the bladder empty, thus allow- 
ing us to mobilize the uterus and approximate it to the 
anterior abdominal wall. Both techniques should be 
considered, depending on the clinical circumstances. 

Their second point suggests that our drawing is in- 
adequate. We would like to emphasize that this draw- 
ing is simply meant to demonstrate the combined 
technique, which it does. We do not believe that their 
drawing adds anything new. 

Finally, their suggestion to use an examining finger 
in the rectum is well taken since we also believe this is 
part of a complete pelvic examination and can also be 
of benefit while scanning. 

We wish to thank Drs. Evers and Bots for their inter- 
esting comments. 

Lawrence D. Platt, M.D. 
Frank A. Manning, M.D. 
Lyndon M. Hill, M.D. 
Women's Hospital 
1240 North Mission Road 
Los Angeles, California 90033 


Effects of dietary lead and zinc 


To the Editors: 

While reading two recent papers by Dilts and Ahokas 
in the AMERICAN JOURNAL OF OBSTETRICS AND GYNE- 
COLOGY on the effects of dietary lead and zinc on preg- 
nancy! and fetal organ growth,” I detected several in- 
appropriate statements regarding previously reported 
work by Cerklewski and Forbes? and Cerklewski.* With 


regard to reference 3, for example, which detailed an : 


interaction between lead and zinc in young male rats, 
the authors stated on page 944 of the first publication 
that intestinal food absorption was affected in our 
study. No effect on food intake was observed in any of 
. -the nine treatments in this study or in the subsequent 
pregnancy study. Such an effect would have been 
difficult to overlook since biochemical toxicity of lead 
was reduced 50% in male rats. Second, the zinc and 
lead additions in my pregnancy study did not utilize 
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drinking water as the vehicle but rather the whole diet, 
which is contrary to the text of the authors. This differ- 
ence itself may explain the divergent results obtained- 
by the authors regarding an effect of lead on maternal 
food intake. In another example regarding the NT 
of zinc supplementation on growth-depressive effects 
of lead, the authors stated that "results are somewhat 


‘conflicting with those of Cerklewski.” Comparison of 


the two papers makes it clear that this statement is in- 
appropriate since it compares fetal weights at 21 days 
of gestation with pup weights at day 15 of lactation. 
Finally the discussants at the end of both papers by 
Dilts and Ahokas concluded that data are lacking con- 
cerning the effects of zinc supplementation on fetal 
lead toxicity. Dr. Dilts indicated in response that the 
data were forthcoming, with no reference to the fact 
that data have already been published in my abstract 
cited by Dilts and Ahokas and in a full publication.’ 
Florian L. Cerklewski, Ph.D. 
Department of Foods and Nutrition 
Oregon State University 
Corvallis, Oregon 97331 


REFERENCES 


I. Dilts, P. V., Jr., and Ahokas, R. A.: Effects of dietary lead 
and zinc on pregnancy, AM. J. OBSTET. GYNECOL. 135:940, 
1979. 

2. Dilts, P. V., Jr., and Ahokas, R. A.: Effects of dietary lead 
and zinc on fetal organ growth, AM. J. OBSTET. GYNECOL. 
136:889, 1980. 

3. Cerklewski, F. L., and Forbes, R. M.: Influence of dietary ' 
zinc on lead toxicity in the rat, J. Nutr. 106:689, 1976. 

4. Cerklewski, F. L.: Influence of dietary zinc on lead toxicity 
during gestation and lactation in the female rat, J. Nutr. 
109:1703, 1979. 


Reply to Dr. Cerklewski 


To the Editors: 

We wish to thank Dr. Cerklewski for pointing out an 
incorrect statement. In our December 1, 1979, publi- 
cation, we stated that the principal action of lead in 
pregnant rats was impaired intestinal food absorption 
and cited Cerklewski's work with male rats.? This was 
indeed in error as Dr. Cerklewski observed no effect on 
food intake even in rats fed as much as 200 ppm of 
lead. 

With regard to the divergence of our results, we 
agree that the mode of lead administration (i.e., in the 
drinking water) may explain the decrease in maternal 
food consumption: It does not explain, however, the 
observation that zinc (200 ppm) added to the drinking 
water of pregnant rats fed 200 ppm lead did not expe- 
rience an improvement in maternal weight gain despite 
an increase in food consumption. Fetal growth was 
slightly improved, however, presumably because of the 
increased protein/energy intake, thus suggesting that’ 
fetal growth retardation is, at least at low levels of lead 
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consumption, a result of reduced maternal food con- 
sumption. 

Our statement that our results are in conflict with 
Cerklewski's regarding the effects of zinc supplemen- 
` tatifn on the growth-depressive effects of lead is not 
inappropriate. The conflict we refer to is that fetal 
growth could not be significantly increased by zinc 
supplementation in our study,? while Dr. Cerklewski 
observed an almost complete reversal of growth retar- 
dation with zinc supplementation. 

Finally the data we refer to as forthcoming concern 
the effects of zinc supplementation on maternal and 
fetal accumulation of lead and essential trace elements. 
This work is not yet completed. 

Preston V. Dilts, Jr., M.D. 
Robert A. Ahokas, Ph.D. 
Department of Obstetrics and Gynecology 
800 Madison Avenue 
Memphis, Tennessee 38163 


Smoking, weight gain, and nutrition during 

pregnancy 
To the Editors: 

Meyer’ ? has subjected my work* ‘and that of Davies 
and associates? to detailed scrutiny and dismissed our 
observations that cigarette smoking can lead to de- 
creased maternal weight gain during pregnancy. There- 
fore, it is more than a little ironic that the most recent 
data from the Ontario Study that she uses in this con- 
troversy strongly support a conclusion quite the oppo- 
site of hers, repeating past history in the Ontario Peri- 
natal Mortality Study, which initially concluded, "There 
was no indication, either, of higher perinatal mortality 
among infants born to mothers who smoked."5 

Comprehensive theories of the mechanisms for the 
toxicity of maternal cigarette smoking on the fetus 
must account for the markedly stronger effects with 
lower social status. For instance, when we scrutinized 
the data of the 1958 British Perinatal Mortality Survey, 
we found that the excess perinatal mortality with smok- 
ing in those of upper social status (classes I and II) was 
12.9% but was over three times as high (44.0%) in 
classes IV and V." Other smaller studies have consis- 
tently shown a differential effect of smoking by social 
status. 

Interpretation of the data in Meyer's Table IIIA? 
appears straightforward: At term and with the as- 
sumption that the dichotomy of weight gain between 
those gaining more or less than 20 pounds is an undis- 
torted index of the distribution of weight gains, smok- 
ing is unrelated to weight gain in private patients, 

* heavy smoking is very strongly related in public pa- 
tients, and light and moderate smoking is uncertainly 
related. (I suspect that the relationships would emerge 
more clearly if the data were age standardized, since 
lighter smokers are likely to be younger than control 
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Table I. Perinatal mortality related to smoking 


Perinatal deaths!1,000 


Packs of cigarettesiday 







Risk, relative 
to nonsmokers 






Packs of 
cigarettesiday 





Private patients 
Public patients 


subjects and heavier smokers, older.) In any case, as 
will be clear from the following data, it is the out- 
come for the keavy smokers that requires further ex- 
plication. 

In order to test the statistical significance of the rela- 
tionship of cigarette smoking to weight gain among 
public patients, the numbers of subjects in each cell are 
needed. In the absence of response to my repeated 
requests to Mever, Í have had to estimate numbers of 
subjects and have assumed that 35% were delivered at 
38 to 39 weeks’ gestation and the remainder, at 40 
weeks or later. If those smoking under one pack a day 
averaged eight cigarettes per day and those smoking a 
pack or more smoked, on the average, 24 cigarettes per 
day, for public patients the x? for linear trend, accord- 
ing to the method described in Armitage's text, was 
8.45 (p « 0.01), and the total x? was 8.46. The x? for 
the departure from linear trend was 0.01. Thus, 
among public patients, there was a highly significant 
relationship of the proportion of women gaining less 
than 20 pounds at term with increasing amounts cf 
smoking. 

The data of Table I were taken from Fig. 8 of Meyer 
and associates, based on the same Ontario study. 
Neither the devastating mortality among infants of 
public patients smoking one or more packs of cigarettes 
daily nor the relative sparing of infants of the private 
heavy smokers is accounted for by the patterns of 
either the distribution of low birth weight or placental 
complications (sce Table IT).? 

Is it possible that the private patients smoking one or 
more packs a day may have protected their offspring 
by sustaining weight gain? 

Our recent finding!! in a poor, public clinic popula- 
tion that nutritional supplementation reversed the low- 
ered birth weight associated with heavy smoking gives 
direct evidence that smoking can interact with nutrition 
in affecting the growth of the fetus. These results 
strengthen the pcssibility that nutrition may, in part, be 
mediating the differential effects of cigarette smoking 
across social class on both birth weight and perinatal 
mortality. 

Thus, deficits in weight gain during pregnancy do 
occur with smoking, particularly with descending social 
status, parallel with effects on birth weight and perina- 
tal mortality. Also, there is now direct evidence that 
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Table II. Distribution of low birth weight and placental complications 







Risk, relative to nonsmokers 


Packs of cigareties/day 


Birth weight «2,500 gm (96): 


Private patients . 44 7.1 10.6 1.6 2.4 

Public patients 5.8 10.8 16.5 1.8 2.8 
Placental complications! 1,000 births (96): 

Private patients 21.7 27.2 41.1 1.25 1.89 


Public patients : 25.2 34.7 44.9 1.37 1.78 


cigarette smoking interacts with nutrition in affecting 
fetal growth. 

David Rush, M.D. 
Division of Epidemiology 
School of Public Health 
Columbia University 
New York, New York 10032 
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.* External versus internal fetal monitoring 
To the Editors: l 
I fnd it to be very disturbing to learn only in the 


Discussion section of the article by Haesslein and Nis- 
. 


wander, entitled "Fetal distress in term pregnancies" 
(AM. J. OBSTET. GYNECOL. 137:245, 1980), that the au- 
thors made no distinction as to whether the electronic 
fetal monitoring (EFM) was either external (indirect) or 
internal (direct), when Dr. Haesslein specified for the 
first time that a monitor tracing was external in describ- 
ing a misdiagnosed fetal heart tracing. 

My own uncontrolled clinical experience and obser- 
vations have led me to conclude that external monitor- 
ing, be it performed electronically or humanly, by aus- 
cultation, for term pregnant patients in labor, is equally 
beneficial, but that internal, or direct, electronic fetal 
monitoring is far superior to the aforementioned by 
virtue of its precision, sensitivity, and minimal 
influence by artifact. Many are the times that an exter- 
nal electronic fetal monitor tracing has been analyzed 
as being reassuring, only to have that reassurance 
rapidly, and disquietingly, reversed upon application 
of the direct internal fetal scalp electrode. 

I find it difficult to believe that my personal experi- 


_ ences concerning the potential for sharp contrast and 


difference in diagnosis in external versus internal elec- 
tronic fetal monitoring are isolated. Therefore, I would 
make a plea that in future studies reported there be 
some discriminating descriptions of electronic fetal 
monitoring segregating the external from the internal 
type, with full realization that many patients may have 
the benefit of both modalities during one labor. How 
many of the fzlse positive and false negative tracings 
were obtained externally? 

Sylvain Fribourg, M.D., F.A.C.O.G. 
Department of Obstetrics and Gynecology 
Southern California Permanente Medical Group 
13652 Cantare Street ' 
Panorama City, California 91402 


Rigid blood glucose control in pregnant diabetic 

women E 
To the Editors: : 

As we have come to recognize the value of. tight. 
blood sugar control in insulin-dependent diabetic pa- 
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tients during pregnancy, we are reminded by Leveno 
and colleagues! that perhaps such rigid control is un- 
* necessary for a successful perinatal outcome. in my 
opinion, this may be appealing, but upon more detailed 
*obsgfvation and analysis, it may not be as cost effective 
as one would think. Liberal and prolonged hospitaliza- 
tions in most cases may not be cost effective if one looks 
at the complications, some of which may be monitored 
and averted on an outpatient basis. This is especially 
_true when one considers that intensive monitoring, 
such as estriol and the nonstress test, was not essential 
and was not part of their protocol. Indeed, one may 
attempt, in well-selected and highly motivated patients, 
tight control and close monitoring at minimal costs. In 
two studies, one from Texas! and one from Italy,? the 
authors achieved good results. These studies are simi- 
lar in that they did not require highly sophisticated 


monitoring techniques. They are also similar in that ` 


litle hospitalization initially (2 to 3 days) was needed 
and a more prolonged period (4 to 6 weeks) was re- 
quired prior to delivery. 

I wonder if hospitalization, which was liberal in both 
of these series, would be enough to achieve good re- 
sults. In the series from Italy it was emphasized that the 
insulin requirements were well established and spon- 
taneous labor was anticipated. The study from Texas 
emphasized that the authors expected to maintain 
pregnancy until 37 weeks, at which time the lecithin/ 
sphingomyelin ratio would be determined. If the ratio 
indicated fetal maturity, delivery was accomplished. 
Delivery was also performed in the presence of compli- 
cations such as pre-eclampsia, pyelonephritis, or dia- 
betic deterioration. 

Although Levino and associates! maintain that the 
degree of control did not correlate with the statistically 
different perinatal mortality, one can see, with cáreful 


analysis, that the maternal and neonatal complication : 


rates were more closely associated with the degree of 
control. On one hand, they showed a maternal compli- 
cation rate of 9/17 in Group I, 47/79 in Groüp II, and 
37/24 in Group HI with a length of gestation at deliv- 
ery of 36.8 + 0.4, 36.7 + 0.1, and 35 + 0.4 weeks for 
the respective groups. On the other hand, neonatal 
complications were 17/89 in Group I, 87/77 in Group 
II, and 28/21 in Group III. 

Although in their conclusions they state, "We found 
no such (beneficial) effects from rigid glucose control" 
and glucose control should be practical and realistically 
achievable, I feel one should not lose sight of their high 
incidence of preterm deliveries. The vast majority of 
these were because of the development of complica- 
tions. In addition, numerous neonatal complications 
may reflect preterm delivery, all of which may be re- 

“lated to the degree of control. Therefore, it seems logi- 
cal then that optimal perinatal outcome would be di- 
rectly related to the degree of diabetic control. 

Thus, indirectly one may argue that tighter, more 
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rigid: control will prevent many complications and this 
in turn may ‘hopefully lead to an improved quality of 


_ babies. Perhaps one ought not to judge success by such 


a crude measurement as the mortality rate but rather 
by the: quality of the survivors. - 

I invite comments from authors as well as from other ^ 
concerned investigators regarding the trend in man- 
agement of pregnant diabetic patients as it concerns 
the degree of blood sugar control and the intensity of 
fetal surveillance so that we may explore the limits and 
direction in which we are moving. 

Stefan Semchyshyn, M.D. 
Obstetrics and Gynecology 
Maternal-Fetal Medicine 
Lutheran Genera! Hospital 
1775 Dempster Street 
Park Ridge, Illinois 60668 
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Reply to Dr. Semchyshyn š 
To the Editors: , 

Dr. Semchyshyn correctly points out that extensive 
hospitalization was an important factor in achieving 
successful pregnancy for our patients. We must em- 
phasize that our liberal use of hospitalization was in 
part for the purpose of improving glucose control ac- 
cording to the prevailing national trend in this direc- 
tion. Unquestionably, “. .. in well-selected and highly 
motivated patients...” ambulatory management can 
be successful. The patient population at Parkland - 
Memorial Hospital is primarily indigent and we find 
that in-hospital management most dependably pro- 
vides our patients with the care they need. 

Dr. Semchyshyn suggests use of antepartum elec- 
tronic and hormonal tests of fetal-placental condition 
as a replacement for prolonged hospitalization. He also 
suggests that these tests may be useful in preventing 
preterm delivery and the associated neonatal compli- 
cations of prematurity. We agree that certain neonatal 


` complications are the result of preterm delivery. It is 


impossible for us to address directly the role of stress 
tests and estriol measurements in preventing preterm 
delivery since we did not use these methods of fetal* 
surveillance. In a report by Gabbe and associates,’ an- 
tepartum testing permitted 35% of women to be deliv- 
ered beyond 38 weeks of gestation. However, as 

. 
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pointed out by Dr. Quilligan in the published discus- 
sion of our paper, their neonatal morbidity figures 
were not too different from those reported by us. 
Again, according to the report by Gabbe and associates, 
the mean gestational age when antepartum tests be- 

""came abnormal was 37.4 weeks. Women whose tests 
remained normal had a mean gestational age at deliv- 
ery of 38 weeks. Since antepartum tests became ab- 
normal at almost the same time women with normal 
tests were delivered, it can be concluded that these tests 
contributed little to prolonging pregnancy beyond 37 
or 38 weeks. A more recent report by Schneider and 
associates? describes use of the oxytocin challenge test 
as well as urinary estriol] measurement during outpa- 
tient management. The patient population was "mid- 
dle class rural." The perinatal mortality rate was 2.7%, 
which attests to the feasibility of outpatient manage- 
ment. However, only about 20% of their patients were 
delivered at or beyond 38 weeks and the overall 
neonatal complication rate was 75.296. From these re- 
sults, it appears that antepartum testing for the pur- 
pose of extending pregnancy beyond 38 weeks does 
not impact on large numbers of diabetic women and 
does not abolish neonatal morbidity. Schneider and as- 
sociates found urinary estriol determinations of no 
value in the management of pregnant diabetic patients, 
in contrast to the usefulness of the oxytocin challenge 
test. 

In Dr. Semchyshyn's reanalysis of our data regarding 
the relationship of glucose control to neonatal and ma- 
ternal complications, he emphasized our conclusions. 
Poor control (mean plasma glucose level > 172 mg/d)) 
is to be avoided but rigid control (glucose level <115 
mg/dl) is not clearly superior to good control (glucose 
level 115 to 172 mg/dl). By summing up the number of 
complications in each glucose control group, Dr. Sem- 
chyshyn nicely reveals that pregnancy complicated by 
overt diabetes is truly high risk and frequently so in 
spite of euglycemia. 

The twentieth century has been a remarkable time 
for the diabetic woman who became, pregnant. The 
prospects for successful pregnancy improved from 
only 40% at the turn of the century to 85% by the 
1960s.? This improvement has continued during the 
1970s as 9596 or more of diabetic women can now ex- 
pect a successful pregnancy. Interestingly, it is only 
during the past decade that rigid control has evolved 
into a centerpiece in the management armamentarium. 
A major impetus in this evolution was provided by 
Karlsson and Kjellmer's? report in 1972. This report, 
which has served as a model for the presentation of our 
data, described statistically signficant associations be- 
tween rigid glucose control and reductions in perinatal 

* mortality as well as neonatal morbidity. Somewhat un- 
appreciated in this report was the fact that only 31% of 
women had rigid control of diabetes and thus could 


January 15, 1981 
Am. J. Obstet. Gynecol. 


avail themselves of the perinatal benefits. Since this re- 
port, most investigators have attested to the value of 
rigid glucose control, yet seldom have they achieved" 
this degree of control in even a majority of their 
insulin-dependent patients. In an exceptional rept by 
Coustan and associates,? an entire group of 73 insulin- 
dependent women had rigid control as defined by a 
mean plasma glucose level of 108 mg/dl. Ninety-six 
percent of these women had successful pregnancies but 
the incidence of maternal hypoglycemia was striking. 
Approximately 38% of their patients either needed 
help to ingest calories or were brought to an emergency 
room because of hypoglycemia. Although these women 
apparently suffered no serious consequences, the spec- 
ter of such hypoglycemia in unattended patients is 
frightening. Despite the apparent inability of many in- 
vestigators to control rigidly a majority of diabetic 
women during pregnancy and the hazard of maternal 
hypoglycemia, the quest continues, regardless of the 
fact that 95% of diabetic women have successful preg- 
nancies and by no means are these 95% euglycemic. 

The controversy regarding the benefits of eugly- 
cemia is not limited to the discipline of obstetrics. Our 
colleagues in internal medicine are also divided on the 
importance of euglycemia in preventing diabetic vascu- 
lar complications.® * Moreover, they debate the de- 
finition of "rigid" glucose control. In this regard, one 
colleague stated, "...'tight control' comes closer to 
being a philosophical concept than a phenomenon one 
can quantify.” Thus, while our zeal is well intentioned, ° 
we have not been extremely successful at defining rigid 
control, at agreeing on its benefits, or in delivering this 
degree of control to very many of our patients. It is 
time to appraise these realities. 

We wish to thank Dr. Semchyshyn for his letter urg- 
ing an exploration of the ". . . trend in management of 
pregnant diabetic patients as it concerns the degree of 
blood sugar control...." This was the purpose of our 
report. 

Kenneth J. Leveno, M.D. 
John C. Hauth, M.D. 
Larry C. Gilstrap IH, M.D. 
Peggy J. Whalley, M.D. 
Department of Obstetrics and Gynecology 
University of Texas Southwestern Medical School 
Dallas, Texas 75235 ; 
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The Gibson incision 


To the Editors: 

The extraperitoneal surgical approach to the pelvis is 
a valuable technique that should be part of the arma- 
mentarium of the well-trained pelvic surgeon. When 
access to the major pelvic blood vessels is essential, 
whether it be for obstetric or gynecologic indications, 
such as postpartum hemorrhage or posthysterectomy 
hemorrhage fróm the vaginal cuff, when there is coexis- 
tent peritonitis, an extraperitoneal surgical approach to 
the pelvis may well be the best one with transperitoneal 
surgical approaches being contraindicated. 

When I was taught the various incisions for entering 
the extraperitoneal pelvic area, one of the incisions was 
named the modified Gibson incision: Dr. Helmut 
Schellhas, however, refers in his report, "Extraperi- 
toneal surgical approach to the pelvis after radiation 
* therapy or radical surgery" (AM. J. OBSTET. GYNECOL. 
137:367, 1980), to the “Gibbons incision.” What's in a 
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name? The extraperitoneal pelvic area is exposed as 
well whether it be entered via the incision of Gibson or 
Gibbons. Nevertheless, clarity of communication is es- 
sential and I would be interested to know whether the 
printing of the eponym Gibbons was a typographic: 
error that was actually meant to be printed as Gibson" 
and, if not, what the.differences are between the inci- 
sion of Gibbons and that of Gibson. 

Sylvain Fribourg, M.D., F.A.C.O.G. 
Department of Obstetrics and Gynecology 
Southern California Permanente Medical Group 
13652 Cantara Street l 
Panorama City, California 91402 


REFERENCE 


1. Glenn, J. F.: Urologic Surgery, New York, 1969, Hoeber 
Medical Division, Harper & Row Publishers, Inc., pp. 
151-153. 


Reply to Dr. Fribourg 


To the Editors: 

The correct eponym is “Gibson” for the pelvic ex- 
traperitoneal incision. I appreciate Dr. Fribourg’s 
comment to this typographic error. 

Helmut F. Schellhas, M.D., F.A.C.O.G. 
Department of Obstetrics and Gynecology 
University of Cincinnati Medical Center 
College of Medicine 
231 Bethesda Avenue 
Cincinnati, Ohio 45267 
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UNIVERSITY OF MISSISSIPPI 
MEDICAL CENTER 
MATERNAL-FETAL MEDICINE 


. Positions Available For: 
Attending Staff Physician and in 
eK Accredited Fellowship Program 


Attendfig Staff Positicn: Applicants must be eligible or certified 
by the American Board of Obstetrics and Gynecology. The candi- 
date should be interested in teaching, clinical obstetrics. region- 
alization and be resea-ch oriented. Completion of a fellowship in 
Maternal-Fetal Medicine from an approved program is desirable. 


Maternal- Fetal Medicine Fellowship: Positions in this accredited 
fellowship program are available beginning July 1, 1981. The 
program involves a two year commitment in care of high risk 
patients, clinical / basic research, and organizational areas of per- 
inatology. The University of Mississippi Medical Center serves as 
the regional center for maternal transport for the entire state as 
well as having an active obstetric service in excess of 4300 deliv- 
eries annually. Active research personnel aid support facilities 
are available in obstetric endocrinology, infectious disease, cyto- 
genetics, and medical complications of pregnancy. Applicant 
must be eligible for or certified by the American Board of Obstet- 
rics and Gynecology. 


Interested candidates for either position shou d send a curriculum 
vitae to: 


John C. Morrison, M.D. 

Director, Division of Maternal- Fetal Medicine 
Department of Obstetrics and Gynecology 
University of Mississippi Medical Center 
2500 North State Street 

Jackson, MS 39216 
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TEACHING HOSPITAL 
KING FAISAL UNIVERSITY 
COLLEGE OF MEDICINE 

SAUDI ARABIA 


The new 380-bed AlKhobar Teaching Hospital, affiliated with King 
Faisal University College of Medicine, Eastern Province, Saudi 
Arabia, invites applications from board certified clinicians in: 
















OBSTETRICS AND GYNECOLOGY 


SALARIES highly competitive and negotiable. Instruction is in Eng- 
lish. Interviews scheduled during late-1980 and early-1981. 
CONTRACTS are for one year and renewable. Clinicians hold fac- 

ulty appointments. 

BENEFITS include free furnished housing, airtickets to and from 
Saudi Arabia one time each year for a family of four, 60-day 
vacation with pay, zenerous overweight and educational 
allowances. No Saudi income tax. 







Please send curriculum vitae with current telephone numbers, 
and the names and addresses of three references to: 
: Dr. Tawfiq Tamimi, Dean 
College of Medicine, King Faisal University 
c/o Saudi Arabian P.0. Box 2 
* Educational Mission OR — Sunbury-on-Thames 
2425 West Loop South Middlesex TW16 5JP 
Houston, TX 77027 England 




































MATERNAL- 
FETAL MEDICINE 


The Department of Obstetrics and Gynecology 
of the Baystate Medical Center in Springfield, 
Massachusetts is seeking a full time Director for 
its Perinatal program. There are 5,000 in-house 
deliveries as well as 5,000 deliveries in 7 affiliated 
hospitals for this Perinatal system. The Depart- 
ment is affiliated with both Tufts and the Uni- 
versity of Massachusetts Schools of Medicine. 
The Department has 40 community based Ob- 
stetricians-Gynecologists, 16 residents, and 4 
additional full time faculty. The candidate must 
be board eligible in Maternal-Fetal Medicine. 
Salary and academic rank are commensurate 
with training and experience. 





















Those interested please send CV to: 


Laurence E. Lundy, M.D. 
Chairman 

Department of OB-GYN 
Baystate Medical Center 

759 Chestnut Street 

Springfield, Massachusetts 01107 
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IMMEDIATE OPENING 


Small, prepaid group practice located in Salem, Oregon, is 
seeking one obstetrician-gynecologist for immediate opening. The 
group is currently comprised of four family practitioners who pro- 
vide a full range of medical services, including obstetrics. Rapid ex- 
pansion is anticipated, with the addition of a second obstetrician- 
gynecologist expected by 1983. ' 

The clinic is a satellite of the Kaiser-Permanente Medical Care 
Program located in the Portland-Vancouver area, 40 miles north of 
Salem. The 27-member Department of Obstetrics and Gynecology in 
Portland will assist with call and vacation coverage for practitioners 
located in the Salem clinic. The medical practice is varied and profes- 
sionally stimulating, offering the physician a pure practice free of 
business and administrative concerns. A comprehensive salary and 
benefits package, including a sabbatical program, malpractice 
coverage, three weeks vacation and one week educational leave to 
start, life, medical/dental and disability insurance, and two excellent 
retirement programs, is provided. The physician is eligible for 
ownership participation after two years with the program. 

Salem, the capital of Oregon, has approximately 100,000 
people and is located in a stable, prosperous economic region of the 
beautiful Northwest. Outdoor recreational facilities are superb, in- 
cluding excellent skiing, backpacking, fishing and boating. 

Please sent two (2) copies of your curriculum vitae with 
your initial response to: 
















































































Marvin Q. Goldberg, M.D. 
President, Northwest Permanente, P.C. 
1500 S.W. First Avenue, Eleventh Floor 
Portland, Oregon, 97201. 
















An Equal Opportunity Employer 
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Unnecessary use of the drug should be avoided. Its use 
should be reserved for the conditions described in the 
indications section 





e. x 
Wanted: Flagyl (metronidazole) 250 m. 
Warning 
Metronidazole has been shown to be carcinogenic in 
mice and possibly carcinogenic in rats. (See Warnings ) 
-- GYNECOLOGIST 
Indications: For the treatment of symptomatic trichomoniasis in 
Thi rty doctor multi- been confirmed by appropriate laboratory procedures (wet smears 
and/or cultures). Also for the treatment of asymptomatic females 
cervical erosion T vaginalis infection is a venereal disease and 
— therefore. asymptomatic sexual partners of treated patients should 
board eligi ble OB / GYN. be treated simultaneously if the organism is present. The decision 
iti i or one in whom no culture has been attempted. is an individual 
Competitive income, one In any event. the consort should be treated with Flagy! in 
excellent benefits. amebiasis (amebic dysentery) and for amebic liver abscess 
Contraindications: Evidence or history of blood dyscrasia, active 
and a hypersensitivity to metronidazole 
Warnings: Flagy! should not be used in the first trimester of 
" » the second and third trimesters of pregnancy and restrict to 
Kauai Medical Group, Inc. those pregnent patients not cured by topical measures Flagyl 
: : It is not known whether this can be injurious to the newborn 
3420-B Kuhio Highway, If used during lactation. an alternative method of feeding may 
be elected 
evidence of tumorigenic activity in a number of studies involving 
Telep hone (808) 24 5-48 Í 1 chronic. oral administration in mice and rats 
promotion ot pulmonary tumorigenesis This has been observed 
in all five reported studies in that species. including one study 
(administration during every fourth week only) One of the 
mouse studies revealed increases in the incidence of malignant 
lifetime feeding of the drug. All these effects are statistically 
significant 
Statistically significant increase in the incidence of various neo- 
plasms. particularly mammary tumors. among female rats on 
Two lifetime tumorigenicity studies in hamsters have been 
INFECTIOUS DISEASE —  — 
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temales and males when the presence of the trichomonad has 
speci al t y gro up seeki n g when the organism is associated with endocervicitis. cervicitis. or 
to treat an asymptomatic male partner who has a negative culture 
cases of reinfection. Flagyl is also indicated for acute intestinal 
Contact Robert Schuster, organic disease of the CNS, the first trimester of pregnancy 
Administrator pregnancy (see Contra'ndications) Use with discretion during 
(metronidazole) is secreted in the breast milk of nursing mothers 
Lihue, HI 96766 Tumorigenicty Studies in Rodents Metronidazole has shown 
Most prominent among the effects in the mouse was the 
Ext. 291 
in which the animals were dosed on an intermittent schedule 
lymphomas as well as pulmonary neoplasms associated with 
In two long-term toxicity studies in the rat there was a 
OB-GYN metronidazole over that noted in the control groups 
Metronidazole has been reported to potentiate the anti- 


FELLOWSHIP coagulant effect of coumarin and warfarin resulting in a pro- 
longation of prothrombin time. This possible drug interaction 
i should be considered when Flagyl is prescribed for patients on 

The Department of Gynecology and Obstetrics this type of anticoagulant therapy 
. ; ; ms Precautions: Mild leukopenia has been reported during Flagyl 
at The Johns Hopkins Hospital and 1 he Johns (metronidazole) use. total and differential leukocyte counts are 
Hopkins University School of Medicine are of- recommended before and after treatment with the drug, especially 
: : zo ME à if a seconc course is necessary. Flagyl may interfere with certain 
fering a fellowship in gynecologic infectious chemical enalyses for SGOT Avoid alcoholic beverages during 
; Gur : : Flagy! therapy because abdominal cramps. nausea. vomiting 
diseases starting 1 July L 981. The program headaches and flushing may occur. Discontinue Flagy! promptly 
consists of laboratory, didactic, and clinical P ANM ARAUCA, PUEROS N cane 
na a fe : E X A may occur. In amebic liver abscess. aspirate pus during metro 

training in infectious diseases in gynecologic nidazole therapy. 


Adverse Reactions: Nausea, headache. anorexia, vomiting, diar- 
thea, epigastric distress, abdominal cramping. constipation, a 


and obstetric patients. A strong emphasis is on 


pelvic infections and sexually transmitted dis- metalic, — taste. furry tongue. glossitis and 
Mange —— ; ^as Stomatitis possibly assoc with a sudden overgrowt 

eases. Concomitant with fellowship training, Candida, exacerbation of vaginal candidiasis, an occasional re- 

ified i ivi ^ x x 4 versible moderate leukopenia, dizziness. vertigo, incoordination 
qualified individuals will be able to pursue — CONDISNO seines. peters nastopdoy. feme ip 
graduate studies at The Johns Hopkins Uni- pains. confusion, irritability, depression, weakness. insomnia 
ersity School of Pulilic X mild erythematous eruptions. urticaria. flushing. nasal congestion 
versity School of Public Health and Hygiene. dryness of the mouth, vagina or vulva. pruritus. dysuria. cystitis 
Salary is negotiable à sense of pelvic pressure. dyspareunia. fever. polyuria. incon 


linence. decrease of libido. proctitis. pyuria and darkened urine 
have occurred in patients receiving the drug. Patients receiving 


For information, interested individuals should Flagyl may experience abdominal distress. nausea. vomiting 


-ontact: flushing cr headache if alcoholic beverages are consumed. The 
£ $ taste of alcoholic beverages may also be modified. Flattening 

Michael R. Spence M.D. M P H of the T-wave may be seen in ECG tracings 
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His trichomoniasis can 
make her therapy useless 
unless they both take.. 


When the male is not treated for Trichomonas vaginalis, the female— 
no matter how well she cooperates with therapy—probably will become 
reinfected. To arrest this infection/reinfection cycle, both infected 
partners must be treated simultaneously. 


The only systemic trichomonacide—In the female, trichomoniasis 

is a multiorgan disease. Trichomonads invade the vagina, and are often 
- deeply entrenched in the endocervix, Skene's and Bartholin's glands, 

the urethra, and the bladder. The male genitourinary tract has seven 

possible sites of infection. Only the systemic action of Flagyl can 

eliminate sequestered trichomonads from these sites; topical treat- 

ments are ineffective. 


Effective in both partners—Because it reaches infection sites via the 
bloodstream, Flagyl is the only trichomonacide that is effective in both 
men and women. And Flagyl is the only available agent of its kind. 


The only effective trichomonacide for couples 


Please see adjacent 


®© 250-mg. tablets 


(metronidazole) 
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Sure as a new day will dawn, 


Peri-Colace works with gentle, proven predictabil 


PERI-COLACE combines the gentle 
laxative and effective stool softener 
so often needed when bowel motility 
is depressed. PERI-COLACE acts gently 
to induce peristalsis, while the stool- 
softening agent lets natural intestinal 
water permeate stools. 


PERI-COLACE is predictable—gentle 
evacuation usually occurs.within 8 to 
12 hours. It is useful in obstetrical 
patients, as well as in geriatrics, pre- 
and postoperative patients, the con- 
valescent, in patients with medication- 
related suppression of bowel motility 
and children. 


PERI-COLACE —gentle, proven, pre- 
dictable. In capsule and liquid forms. 


PERIGOLAGE 


casanthranol and/diocty! sodiunt sultosuccinat 


Gentle laxative plus stool softetie. 
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A new beginning 
for oral contraceptive 
patients. 


Lew-doese oral sentraseptie 
for the new-start patient. 
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contraception. No pregnancies have been reported with Nornw 14 


New Norinyl 14-35 from Syntex was specifically for- when it has been taken as directed. In fact, its effica 
mulated to satisfy the goals of effective low-dose contra- fate is comparable to that achieved with higher-dos 
ception, while reducing the possibility of commonly formulations! 


encountered side effects such as breakthrough bleeding; 

: ith li h b ng. 
Noiinyl 1+35 contains 1.0 mg of norethindrone —the With little chance of breakthrough leeding 
time-tested progestin.and 0.035 mg of ethinyl estra- Norinyl 1+35 provides sufficient endometrial support 
diol —a well accepted level of estrogen. assure comfortable contraception for the vast majori 


of women —with very little likelihood of brealthrou« 
bleeding. 


1| 


This level of norethindrone serves two important func- 
tions. First, it helps insure a high rate of efficacy. Secondly, 
it reduces the possibility of breakthrough bleeding. 


N " 


(norethindrone 1.0 mg and ethinyl estradiol 0035 mg) 


[3 


* Note: serious as well as minor side effects have been reported following the 
use of all oral contraceptives. These include thromboembolic disease. Please 
see summary of Prescribing Information on following page 

tThe overall pregnancy rate was 0.17 per hundred woman-years, in clinical 
trials with 940 patients completing 14,366 cycles of use 





Norinyl* 1--35 28-Day taviets (21.norethindrone 1 mg. with ethinyl 
estradiol 0.035 mg. tablets followed by 7 ineg tablets) 


ORAL RACEPTIVE (0.C.) AGENTS 


Indications s are indicated for the inanem of pregnancy. DOSE- 
RELATED RISK OF THROMBOEMBOLISM FROM 0.C.s. Studies have shown a 
positive association between the dose of estrogens in O.C.s and the risk of 
thromboembolism. For this reason. it is prudent and in keeping with good 
principles of therapeutics to minimize exposure to —— The 0.C. prod- 
uct prescribed for any given patient should be that product which contains the 
least amount of estrogen that is compatible with an acceptable pregnancy rate 
and patient acceptance. It is recommended that new acceptors of 0.C.s 
should be sta On preparations containing 0.05 mg or less of estrogen 
Contraindications 1. Known or suspected Ive (see Warning No 
5). 2. Thrombophlebitis or thromboembolic disorders. 3. A past history of 
deep vein thrombophlebitis or thromboembolic disorders. 4. Undiagnosed 
abnormal genital bleeding. 5. 0.C.s should not be used by women who have or 
have had any of the following conditions: a. Cerebral vascular or coronary ar- 
tery dise; b. Known or suspected carcinoma of the breast. c. Known or 
Suspected estrogen dependent neoplasia. d. Benign or malignant liver tumor 
which during the use of oral contraceptives or other estrogen con- 
laining products 


WARNINGS: Cigarette smoking increases the risk of serious car- 
diovascular side effects from 0.C. use. This risk increases with age and 
with heavy smoking (15 or more rettes per day) and is quite 
marked in women over 35 years of age. Women who use 0.C.s should 
be strongly advised no! to smoke. 


The use of O.C.s is associated with increased risk of several serious condi- 
tions including thromboembolism, stroke, myocardial infarction. liver 
tumor, gall bladder disease, visual disturbances, fetal abnormalities, and 
——— Practitioners prescribing O.C.s should be familiar with the 
following information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased 
risk of thromboembolic and thrombotic disease associated with the use of 
0.C.s is well established. One British study demonstrated an increased rela- 
tive risk for fatal venous thromboembolism; two British and three American 
Studies demonstrated an increased relative risk for non-fatal venous throm- 
boembolism. These studies estimate that users of O.C.s are 4 to 11 times 
more likely than nonusers to develop these diseases without evident cause 
CEREBROVASCULAR DISORDERS. Two American studies demonstrated an 
increased relative risk for stroke, which had not been shown in prior British 
Studies. In a collaborative American study of cerebrovascular disorders in 
women with and without predisposing causes. it was estimated that the rela- 
tive risk of hemorrhagic stroke was 2.0 times greater in users than nonusers 
and the relative risk of thrombotic stroke was 4 to 9.5 times greater in users 
than in nonusers. A British long-term, follow-up study reported in 1976 a 
highly significant association between O.C. use and stroke. Another British 
long-term, follow-up study had sı d such an association in 1974, but 
the number of cases was too small to estimate the risk. MYOCARDIAL IN- 
FARCTION. An increased relative risk of myocardial infarction associated with 
the use of 0.C.s has been —— Confirming a previously suspected asso- 
ciation. One study conducted in the United Kingdom found, as expected, that 
the greater the number of underlying risk factors for coronary artery disease 
—— smoking, hypertension, Typerchokesterotemia, obesity, diabetes, 
history of preectamptic toxemia) the higher the risk of developing myocardial 
infarction, regardless o! whether the patient was an O.C. user or not. O.C s, 
however, were found to be an additional risk factor. In terms of relative risk, it 
has been estimated that O.C. users who do not smoke (smoking is consid- 
ered a major predisposing condition to myocardial infarction) are about twice 
as likely to have a fatal myocardial infarction as nonusers who do not smoke 
O.C. users who are also smokers have about a 5-fold increased risk of fatal 
infarction compared to users who do not smoke, and about a 10- to 12-fold 
increased risk compared to nonusers who do not smoke. Furthermore, the 
number of cigarettes smoked is also an important factor. In determining the 
importance of these relative risks, however, the baseline rates for various age 
Oups must be given serious consideration (The estimates are based on 
itish vital statistics which show acute myocardial infarction death rates 2- to 
3-times less than in the U.S. for women in these groups: consequently, 
actual U.S. death rates could be higher.) The importance of other predispos- 
ing conditions mentioned above in determining relative and absolute risks 
has not been quantified; other synergistic actions may exist. RISK OF DOSE 
In an analysis of data derived from several national adverse reaction reporting 
systems. British investigators concluded that the risk of thromboembolism 
including coronary thrombosis is — related to the dose of estrogen used 
in O.C.s. Preparations containing 0.1 mg or more of estrogen were as- 
Sociated with a higher risk of thromboembolism than those containing 0.05- 
0,08 mg of estrogen. Their analysis did suggest. however, that the quantity 
of estrogen may not be the sole factor involved. This finding has been sup- 
rted by a study in the United States. Careful epidemiological studies to de- 
ine the degree of thromboembolic risk associated with progestogen-only 
0.C.s have not been performed. Cases of thromboembolic disease have been 
reported in women ar these ics. and should not be presumed to 
be free of excess risk. ESTIMATE OF EXCESS MORTALITY FROM CIRCULAT- 
ORY DISEASE. A large British prospective study estimated the mortality rate 
per 100.000 women M from diseases of the circulatory for 
users and nonusers of 0.C.s according to age. smoking habits. duration 
0f use. The overall excess death rate annually trom circulatory diseases for 
O.C. users was estimated to be 20 per 100.900 (ages 15-34—5/100.000; 
ages 35-44 — 33/100,000; ages 45-49 — 140/100.000). The risk is concen- 
trated in older women, in those with a long duration of use, and in cigarette 
smokers, and may persist after discontinuation of O.C. use. It was not possi- 
ble, however, to examine the interrelationships of age, smoking. and dura- 
lion of use, nor to compare the effects of continuous vs. intermittent use 
Although the study showed a 10-fold increase in death due to circulatory dis- 
eases in users for 5 or more years, all of these deaths occurred in women 35 
Of older. Until larger numbers of women under 35 with continuous use for 5 
or more years are available, it is not possible to assess the magnitude of the 
relative risk for this younger age group. The available data from a variety of 
Sources have been analyzed to estimate the risk of death associated with vari- 
Dus methods of contraception. The estimates of risk of death for each method 
include the combined risk of the contrace method (e d. thromboem- 
bolic and thrombotic disease in the case of O.C.s) plus the risk attributable to 
pregnancy or abortion in the event of method failure. This latter risk varies 
with the effectiveness of the contraceptive method. The findings of this 
is are shown in Table 1 below. The study concluded that the mortality 
associated with all methods of birth control is low and below that of 
childbirth. with the exception of O.C.s in women over 40 who smoke. (The 
rates given for pill only/smokers for each age group are for smokers as a 
class. For "heavy" smokers (more than 15 cigarettes a day), the rates given 
would be about double; for "light" smokers (less than 15 cigarettes a Gay). 
about 50 percent.) The lowest mortality is associated with the condom or dia- 
phragm backed up by abortion. The study also concluded that 0.C 
users who smoke, especially those over the age of 30, have a greater mortal- 
ity risk than O.C. users who do not smoke 
Table 1. The annual number of deaths associated with control of fertility and 
no control per 100,000 nonsterile women by regimen of control and age of 



















women are 

15-19 20-24 25-29 30-34 35-39 40-44 
No method 5.6 6.1 74 139 208 226 
Abortion only 12 16 18 tr $9 12 
Pill only —nonsmokers te 14 14 22 #45 7.1 
Pill only —smokers 15 16 316 108 134 589 
IUDs only 09 #10 12 14 20 #19 
Traditional 
Contraception only 1 $56 20 36 50 42 

l| cpntra- 

ception and abortion 02 02 03 03 03 02 


The risk of thromboembolic and thrombotic disease associated with 0.C.s 
increases with age after approximately age 30 and, for m ial infarction, 


ts further increased by rtension. wr mias, ol , diabetes, or 
history of preeclampic eiua and doses Cigarette smoking. Based on 


aeu win use OF U.S 


Age Below 30 — 30-39 40+ 
Heavy smokers C B A 
Light smokers D C B 
Nonsmokers 
(No predisposing conditions) D c.0 c 
Nonsmokers 
{other predisposing conditions) C C.B BA 


A—Use associated with very high risk. C—Use associated with moderate risk 
B—Use associated with high risk D —Use associated with low risk 


The physician and the patient should be alert to the earliest manifestations of 
thromtioembolic and thrombotic disorders (e.g , thrombophlebitis, pulmo- 
nary embolism, cerebrovascular insufficiency, coronary occlusion. retinal 
thrombosis, and mesenteric thrombosis). Should 0f these occur or be 
suspected, the drug should be discontinued immediately. A four- to six-fold 
increased risk of post-surgery thromboembolic complications has been re- 
ported in O.C. users. If feasible, O.C.s should be discontinued at least 4 
weeks before surgery of a type associated with an increased risk of throm- 
boembolism or prolonged immobilization. Data also suggest that the pres- 
ence of varicose veins substantially increases the risk of venous 
thrombosis of the leg. the risk depending on the severity of the varicosi- 
ties. Ocular Lesions: There have been reports of neuro-ocular le- 
sions such as optic neuritis or retinal thrombosis associated with the use of 
0.C.s. Discontinue O.C. medication if there is unexplained, sudden or 
gradual, partial or complete loss of vision; onset of proptosis or diplopia; 
papilledema, or retinal vascular lesions, and institute appropriate diagnostic 
and therapeutic measures. Carcinoma: Long-term continuous administration 
9t either natural or synthetic estrogen in certain animal species increases the 
frequency of certain adenomas, benign or malignant, such as those of the 
breast, cervix. vagina, uterus, ovary, pituitary and liver. Certain synthetic 
progestogens. none currently contained in O.C s, have been noted to in- 
crease the incidence of —— nodules, benign and malignant, in dogs. 
Several retrospective case-control studies have reported an increased relative 
risk (3.1 to 13.9 times} associating endometrial carcinoma with the prolonged 
use of estrogens in postmenopausal women who took estrogen replacement 
Medication to relieve menopausal symptoms. One publication reported on the 
first 30 cases submitted by physicians to a replay of cases of adenocar- 
cinoma of the endometrium in women under 40 on 0.C.s. Of the adenocar- 
cinomas found in women without predisposing risk factors for adenocar- 
cinoma of the endometrium (e.g. irregular bleeding at the time 0.C.s were 
first given, poy stic ovaries) nearly all occurred in women who had used a 
sequential O.C. These products are no longer marketed. No statistical associ- 
ation has been reported 5 an increased risk of endometrial cancer in 
users of conventional combination or progestogen-only 0.C.s, although indi- 
vidual cases have been reported. Several studies have shown no increased 
risk of breast cancer to women taking 0.C.s or estrogens. In one study, how- 
ever, while no overall increased risk of breast cancer was noted in women 
treated with O.C.s. a gu risk was suggested for the subgroups of 0.C 
users with documented benign breast disease and for long-term (2-4 years) 
users. One other study indicated an increasing risk of breast cancer in women 
taking menopausal estrogens, which increased with duration of follow-up. A 
reduced occurrence of benign breast tumors in users of 0.C.s has been well 
documented. in a prospective study of women with cervical dysplasia, there 
was an increase in severity and of conversion to cancer ín situ in O.C. users 
compared with nonusers. This became statistically significant after 3 to 4 
years of use. Nonreversal of e poen within the first 6 months of pill use was 
Suggested to be predictive of progression after prolonged exposure. There 
nave been other reports of microglandular hyperplasia of the cervix in users 
0f 0.C.s. In summary, there is at present no confirmed evidence from human 
studies of an increased risk of cancer associated with O.C.s. Close clinical 
surveillance of all women taking 0.C.s is, nevertheless, essential. In all cases 
of undiagnosed persistent or recurrent abnormal vaginal bleeding. appropri- 
ate diagnostic measures should be taken to rule out maligna men with 
a strong family history of breast cancer or who have breast nodules, fibrocys- 
tic disease or abnormal mammograms should be monitored with particular 
care if they elect to use O.C.s instead of other methods of contraception 4 
Liver Tumors: Sudden severe abdominal pain or shock may be due to rupture 
and hemorrhage of a liver tumor. There have been reports associating benign 
or malignant liver tumors with O.C. use. This has been reported in short- 
term as well as long-term users of O.C.s. One study reported that use of OC.s 
— esee pecmtdeen 199 DENT ZO VOE Mice vie gere 
risk of hepatocellular adenoma Studies relate risk with duration of use, the 
risk —— greater after 4 or more years of use. Although it is an un- 
common lesion, it should be considered in women presenting with an "acute 
abdomen". The tumor may cause serious or fatal hemorrhage. Patients with 
‘iver tumors have demonstrated variable clinical features which may make 
—— diagnosis difficult. Some cases presented because of right upper 
quadrant masses, while most had signs and symptoms of acute in- 
traperitoneal hemorrhage. Routine radiological and laboratory studies may 
not be helpful. Liver scans may clearly show a focal defect. Hepatic arteri y 
raphy may be a useful procedure in aei gris liver neoplasm. $. 
Use in or Immediately Preceding Pregnancy. Birth Defects in Offspring, and 
—— in Female Vli The - of on sex hormones — both es- 
trogenic progestational agents — during early pregnancy seriously 
Gamage the offspring. It has been Shown teat females pric ay d utero to 
diethylstilbestrol, a nonsteroidal estrogen, have an increased risk of develo; 
ing in later life a form of vaginal or cervical cancer that is ordinarily extreme! 
rare. This risk has been estimated to be of the order of 1 in 1,000 exposures 
or less. Although there is no evidence at the present time that O.C.s furtner 
enhance the risk of developing this type of malignancy, such patients should 
be monitored with particular care if they elect to use O.C.s instead of other 
methods of contraception. Furthermore, a high percentage of women ex- 
pome to die! Ibestrol (from 30 to 90%) have been found to have epithe- 
lal es of the vagina and cervix. Although these changes are histologi- 
c benign. it is not known whether this condition is a precursor of vaginal 
malignancy. Male children so exposed may develop abnormalities of the uro- 
genital tract. Although similar data are nof available with the use of other es- 
trogens, it cannot be presumed that they would not induce similar changes 
An increased risk of congenital anomalies, including heart defects and limb 
defects, has been reported following use of sex hormones, including 0.C.s, 
in —— In one case-control study it was estimated that there was a 
4.7-told increased relative risk of limb-reduction defects in infants exposed in 
utero to sex hormones (0.C.s, hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion). Some of these exposures were 
very short and involved only a few days of nt. The data suggest that 
the risk of limb-reduction defects in exposed fetuses is somewhat less than 1 
in 1,000 live births. In a large prospective study, cardiovascular defects in 
children born to women who received female hormones, including O.C.s, 
Per i early pregnancy occurred at a rate of 18.2 per 1.000 births, compared 
to 7.6 per 1,000 for children not so exposed in utero. These results are statis- 
tically significant. In the past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. There is 
Considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from well controlled studies that progestogens are effec- 
live for these uses. There is some evidence that triploidy and possibly otner 
types of polyploidy are increased among abortuses women who become 
pregnant soon after ceasing 0.C.s. $ with these anomalies are virtu- 


anomer stugy an mcreaseg risk was apparent Detween b and IZ months ot 
use. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose tol- 
erance has been obser a significant percentage of patients on O C.s 
For this reason, prediabetic and d'abetic patients shbuld be carefully ob- 
Served while receiving O.C.s. An increase in triglycerides and total phos- 
pholipids has been observed in patients receiving O C.s. The clinical signifi- 
cance of this finding is unknown. 8. Elevated Blood Pressure: An increase in 
blood pressure has been reported with O.C. use. In some women, hyperten- 
sion may occur within a few months of beginning O.C. use. In the first year of 
use, the prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. The prevalence in 
users increases, however. with longer exposure. and in the fifth year of use is 
two and a half to three times the reported prevalence in the first year. Age is 
also strongly correlated with the development of hypertension in O.C. users 
Women with a history of elevated blood pressure (hypertension). preexisting 
renal disease, a history of toxemia or elevated blood pressure dusing preg- 
nancy, a familial tendency to hypertension or its consequences, or a history 
of excessive — in or fluid retention during the menstrual cycle may be 
more likely to p elevation of blood pressure when given O.C.s and, 
therefore, should be monitored closely Even though elevated bloat ure 
may remain within the "normal" range. the clinical implicgtions of lions 
should not be ignored and close surveillance is indicated, particularly fot 
women with other risk factors for cardiovascular disease or stroke. High 
blood pressure may or may not persist after discontinuation of the 0.C. 9 
Headache: The onset or exacerbation of migraine or development of headache 
of à new pattern which is recurrent, persistent, or severe. requires discon- 
tinuation of 0.C.s and evaluation of the cause. 10. Bleeding Irregularities: 
Breakthrough bleeding, spotting, and missed menses are trequent reasons 
for patients discontinuing O.C.s. In breakthrough bleeding. as in all cases of 
irregular bleeding from the vagina, nonfunctional causes should be borne in 
mind. In undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out parem or 
malignancy. If pathology has been excluded. time or a change to another 
formulation may solve the problem. Changing to an O.C. with a higher estro- 
gen content, while potentially useful in minimizing menstrual —— 
Should be done only if necessary since this may increase the risk of throm- 
boembolic disease. Women with a past history of oligomenorrhea or secon- 
dary amenorrhea or young women without regular cycles may have a tend- 
xri to remain anovulatory or to become amenorrheic after discontinuation 
of 0.C.s. Women with these preexisting problems should be advised of this 
possibility and encouraged to use other contraceptive methods. Post-use 
anovulation, possibly prolonged, also occur in women without previous 
irregularities. A higher incidence of galactorrhea and of pituitary tumors 
(e.g.. adenomas) has been associated with amenorrhea in former users 
compared with nonusers. One study reported a 16-fold increased prevalence 
ot pituitary prolactin-secreting tumors among patients with postpill 
amenorrhea when galactorrhea was present. 11 /nfertility: There is evidence 
of impairment of fertility in women discontinuing O.C.s in comparison with 
those discontinuing other methods of contraception. The impairment 
to be independent of the duration of use of the preparations. While the im- 
pairment diminishes with time, there is still an appreciable difference in the 
results in nulliparous women for the 0.C. and non-O C. groups 30 months 
after discontinuation of birth control. For parous women the difference is no 
longer apparent 30 months after cessation of contraception. 12. Ectopic 
Pregnancy: Ectopic as well as intrauterine pregnancy may occur in — 
tive failures. However, in progestogen-only O.C. failures, the ratio of ectopi 
to intrauterine pregnancies is higher than in women who are not receiving 
0,C.s, since the drugs are more effective in preventing intrauterine than ec- 
topic pregnancies. 13. Breast Feeding: O.C.s given in the postpartum period 
may interfere with lactation. There may be a decrease in the quantity and 
quality of the breast milk. Furthermore, a small fraction of the hormonal 
agents in O.C.s has been identified in the milk of mothers receiving these 
drugs. The effects, if any. on the breast fed child have not been determined. If 
feasible. the use of O.C.s should be deferred until the infant has been 
weaned. Precautions GENERAL 1. A complete medical and m" history 
Should be taken prior to the initiation of O.C s. The pretreatment periodic 
UR examinations should include special reference to blood pressure, 
reasts, abdomen and pelvic organs. including Papanicolaou smear and rele- 
vant laboratory tests. As a general rule. 0.C.s should not be prescribed for 
longer than 1 year without another physical examination being performed. 2 
Under the influence of estrogen-progestogen preparations, preexisting 
uterine leiomyomata may increase in size 3. Patients with a history of 
psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree Patients becoming significantly de- 
pressed while taking 0.C.s should stop the medication and use an alternate 
method of contraception in an attempt to determine whether the symptom is 
drug related. 4. 0.C.s may cause some degree of fiuid retention. They should 
be prescribed with caution, and only with careful monitoring, in patients with 
conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine syndrome, asthma or cardiac, hepatic or renal insuffi- 
Ciency. 5. Patients with a past —* of jaundice during pregnancy have an 
increased risk of recurrence of jaundice while receiving O.C. therapy. If jaun- 
dice develops in patient receiving such drugs, the medication should be 
discontinued. 6. Steroid hormones be poorly metabolized in patients 
with impaired liver function and should be administered with caution in such 
patients. 7. O.C. users may have disturbances in normal —— 
metabolism which may result in a relative pyridoxine deficiency. The clinical 
significance of this is unknown. 8. Serum folate levels may be depressed by 
O.C. therapy Since the pregnant woman is predisposed to the development 
of folate de cy and the incidence of folate deficiency increases with in- 
Creasing gestation, it is possible that if a woman becomes pregnant shortly 
after stopping 0.C.s, she have a greater chance of developing folate de- 
ficiency and com, jons attributed to this deficiency. 9. The pathologist 
should be advised of O.C. therapy when relevant specimens are submitted 
10. Certain endocrine and liver function tests and blood — may be 
affected by estrogen-containing O.C.s. For example: a. Increased sulfo- 
bromophthalein retention. b. Increased prothrombin and factors VII. VIII. IX, 
and X; decreased antithrombin 3; increased —— platelet 
aggregability. c. Increased thyroid binding gi in (TBG) leading to in- 
creased circulating total thyroid hormone, as measured by —— 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake 
is decreased, reflecting the elevated TBG, free T4 concentration is unaltered 
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and they are not presumed tree of excess risk. In a U.S. case-controlled study, relative risk of OC use | month before 
hospitalization for vaneus types of thromboembolism was calculated. It relative estrogenic potency and possible influence 
of different progestogens are ignored, OCs may be divided into those with <100 meg. and those with =100 meg. estrogen 
For all cases combined, larger doses were associated with only slightly higher relative risk. for idiopathic cases relative risk 
was doubled with larger doses, but confidence limits overlapped and differences were not significant. Apparently there 
was no increased risk for cases with predispositions. Thromboembolic risk in users and nonusers increases with age OCs 
have been considered an independent risk facio Excess Mortali Circuli —A UK. prospective study 
estimated annual mortality trom circulatory diseases users and nonusers according to age. smoking habits and 
duration of use. Excess mortality was 20/100,000 users (5 for ages 15— 34, 33 for ages 35— 44, MO for ages 45~ 49), the 
fish being concentrated in older women, long-term users, and smokers. Interrelationships of age. smaking and duration of 
use could not be examined, nor could effects of continuous vs intermittent use. Though circulatory mortality was increased 
10-fold in users of >5 years, all deaths were in women over age 34. Until more under-35 users of 5+ continuous years are 
available, size of relative risk for this age group cannot be given. Risk of circulatory disease may have persisted after 
discontinuance of OCs. One study estimated risk of death with various contraceptive methods. each estimate including 
riskot method (e g . thromboembolism for OCs) plus risk due to pregnancy or abortion in cases of method failure. This latter 
risk vanes with effectiveness — iar dara reae ed rqeiueea y dd 
users over 40 who smoke Heavy smokers have double the risk of smokers as a class, light smokers about halt. 
associated with OC use in nonsmokers over 40 is higher than with any other method in that age group Lowest mortality is 
with the condom or diaphragm backed up by early legal abortion. Risk of thromboembolic and thrombotic disease 
associated with OCs increases with age after 30 and. for MI. is further increased by hypertension, hypercholesterolemia, 
obesity, diabetes, history of pre-eclamptic toxemia, and especially cigarette smoking Based on current data, the chart 
gives gross estimates of risk of death from circulatory disorders associated with OCs 





Risk ıs: A— very high, B —high. C — moderate, D—low Age: «30 30-39 z40 
Heavy smokers (= 15/day) t B A 
Light smokers (<15/day) D t B 
S Nügsmokers, no predispositions D CD C 
Nonsmokers, with predispositions C C8 BA 


Physician and patient should be alert to earhest manifestations of thromboembolic and thrombotic disorders (eg. 
thrombophiebitis, pulmonary embolism, cerebrovascular insufficiency, coronary artery disease, myocardial infarction. 
retinal thrombosis, mesenteric thrombosis). Should any of these occur or be suspected, discontinue OCs immediately. A 
4- -told increased risk of postsurgery thromboembolism was reported in users; if feasible discontinue OCs at least 4 
before elective surgery or during prolonged immobilization and do not resume until at least 4 weeks postsurgery 

risk may be increased for users with blood types A, B or AB. 2. Ocular lesions — Neuro-ocular lesions such 

as optic neuritis or retinal thrombosis have been associated with OCs. Discontinue i! there is unexplained, gradual or 
sudden, partial or complete loss of vision. proptosis or diplopia; papilledema. or evidence of retinal vascular lesions. 
Institute diagnostic and therapeutic measures. 3. Carcinoma — Long-term estrogen in certam animals increases 
carcinomas and/or nonmalignant neoplasms, such as , uterus, cervix, vagina, ovary, liver, pituitary. Some 
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There is now evidence that estrogens increase risk of human endometrial carcinoma. In several case-contrelled studies 
increased relative risk (2.2— 13.9 times) associated endometrial carcinoma with prolonged estrogen for menopausal 


symptoms. Risk was independent of other known risk factors and depended on duration of use and dose. This is supported 
byincreased endometrial cancer incidence since 1969 in 8U S. areas with cancer-reporting systems, which may be related 
to rapidly expanding estrogen use. There :s no evidence that natural estrogens are more or less hazardous than synthetics 
at equi-estrogenic doses. Of the first 30 cases of endometrial carcinoma in OC users under 40, those without 
predispositions (e g., irregular bleeding before OCs, polycystic ovaries) occurred nearly always with no-longer-marketed 
sequential OCs. No statistical association is reported suggesting increased endometrial cancer with combination or 
progestogen-only OCs, though individual cases have been reported Studies show no increased breast cancer with OCs or 
estrogens. However, greater risk was noted in OC users with benign breast disease or long-term (2— 4 years) use. Risk of 
breast cancer with menopausal estrogens rose and further increased with duration of follow-up. Decreased benign breast 
tumors in OC users is well known. Some studies suggested increased risk of cervical dysplasia, erosion and carcinoma in e 
long-term users. cause and effect is not established. Cervical microglandular hyperplasia has been reported. In summary, 
there is no confirmed evidence from human studies of increased cancer risk with OCs. Close surveillance is, however, 
essential. In undiagnosed persistent o recurrent abnormal vaginal bleeding, consider nonfunctional causes and take 
appropriate diagnostic measures to rule out malignancy. Carefully monitor users with a strong family history of breast 
cancer or with breast nodules, fibrocystic disease. recurrent cystic mastitis, abnormal mammograms, & cervical 
dysplasia. 4.Hepalit adenomas. he DULL dle 
hemangiomas hepatoceilular have been associated with OCs In | study OC formulations with high 
"hormonal potency were associated with higher risk. Though benign these hepatic lesions may rupture and cause fatal 
hemoperitoneum in short- or long-term users. Two studies related risk to duration of use, being much greater after =4 
years. Consider such lesions in users with abdominal pain, tenderness, mass or shock About 25% present with abdominal 
masses: up to half with acute hemoperitoneum. Routine radiologic and lab studies may not be helpful; liver scans may 
showa focal detect Hepatic arteriography or CAT may be useful in diagnosis. Hepatocellular carcinoma was noted in a few 
users OCs are contraindicated in case of past or present, benign or malignant liver tumors. $. ii 

Reece meaane ath dec Dae —Estrogens or progestogens during early pregnancy may 
seriously damage offspring Females exposed in utero to DES and other nonsteroidal estrogens may have increased rish of 
vaginal or cervical cancer Though OCs may not enhance this risk, monitor such patients carefully. From 30— 90% of DES- 
exposed women develop benign vaginal or cervical adenosis. which could be premalignant. Males so exposed may develop 
urogenital defects. Other estrogens may mimic DES. Reports relate fetal exposure to female sex hormones and congenital 
anomalies, e g, multiple anomalies described by VACTERL for vertebral, anal, cardiac, tracheoesophageal, renal and limb 
defects. There appears preferential expression by males. There was a 4 7-fold increased risk of limb-reduction defects in 
infants exposed in utero to sex hormones (OCs, hormona! withdrawal pregnancy tests or treatment for threatened 
abortion). Some exposures were very short, being only a few days. Cardiovascular defects in children exposed to female 
hormones, including OCs, during early pregnancy occurred at 18.2/1000 births, compared to 7.8 for those unexposed 
(P< 05). Female sex hormones were used for threatened or habitual abortion, but there is considerable evidence estrogens 
are ineffective and no evidence progestogens are effective. iploidy and possibly other polyploidy may be increased in 
abortuses from women becoming pregnant soon post-OC. These almost always abort spontaneously. It is unknown it 
Spontaneous abortion is increased soon after stopping OCs. Safety of OCs in pregnancy has not been demonstrated. Rule 
out pregnancy in using OCs and always consider it if withdrawal bleeding does not occur. If 2 consecutive periods are 
missed rule out pregnancy before continuing. If user deviates from regimen, consider pregnancy at first missed period and 
withhold OCs. If pregnancy is confirmed, apprise patient of potential fetal risks and discuss continuation of pregnancy 
Users discontinuing for pregnancy should use alternative contraception for 3 months before attempting to conceive, 
though this is not based on precise information. Do not use progestegen-only ot progestogen-estrogen drugs as pregnancy 
tests. 6. Gallbladder disease risk, surgically confirmed, appeared after 2 years’ use and doubled after 4— 5 years in| 
study, it appeared in 6— 12 months’ use in another 7. Ca 
Occurs in a significant number of users; carefully cbserve diabetic and prediabetic patients. Triglycerides and total 
phospholipids mayincrease 8. erated bond pressure (BE) occurs in some users in a few months, and degree may relate 
to progestogen dose Hypertension preva! in users i5 no higher than in nonusers in the first year but increases with 
longer exposure. in the Sth year it i$ 2z- 3 times the first year Age is strongly correlated with hypertension in users. Those 
with history of elevated BP (hypertension), pre-existing renal disease, history of taxemia or elevated BP in pregnancy, 
familial tendency to hypertension or its consequences, or history of excessive weight gain or fluid retention during 
menstrual cycles may be more likely to develop elevated BP on OCs and thus should be monitored closely. Even though 
elevated BP may be in the “normal” range, do not ignore clinical implications. Follow closely, particularly those with other 
risk factors for cardiovascular disease or stroke. High BP may or may not persist after stopping OCs. $. Headache — Onset 
or exacerbation of migraine or development of headache of a new pattern that is recurrent, persistent or severe requires 
stopping OCs and evaluating cause. 10. — Breakthrough bleeding (BTB), spotting and amenorrhea 
are frequent reasons for discontinuing. In as in all cases of irregular bleeding, consider nonfunctional causes. In 
undiagnosed persistent or recurrent bleeding. rule out pregnancy or malignancy If pathology is excluded, time or change to 
another product may suffice. Change to a higher estrogen OC only when necessary as this may increase thromboembolic 
risk Those with a history of oligomenorrhea or secondary amenorrhea or without established regular cycles may be 








anovulatory ot amenorrheic after discontinuing. Those with such problems should be so informed and other methods e 


encouraged Post-use anovulation, possibly prolonged, may occur in women without previous irregularities Higher 
incidence of galactorrhea and of pituitary tumors (e.g, adenomas) has been associated with postpill amenorrhea. One 
study reported 16-fold increased prevalence of pituitary prolactin-secreting tumors in patients with postpill amenorrhea 
— anser quein dpa pid... s har de barney Av. obec 
pregnancies is no higher than in nonusers. may be an increased risk of ectopics after discontinuing. 12. Breast 
feeding —OCs may decrease quantity and quality of milk. A small fraction of OC steroids appears in milk. Effects if any on 
the child are unknown. If feasible defer OCs until after weaning 13. infertility may occur in women discontinuing OCs, 
which appears independent of duration of use While impairment diminishes with time, there is still an appreciable 
difference in nulliparous but not parous women atter 30 months; difference is negligible after 42 months. 


Precautions — Conduct complete history and physical prior to OC use and annually thereafter Include breasts, abdomen 
and pelvis, with BP pap and lab tests. Pre-existing uterine lesomyomata may enlarge. Mental depression may occur; with 
positive history, observe carefully and discontinue if serious recurrence. Fluid retention may occur; prescribe cautiously 
and monitor carefully in convulsive disorders, migraine, asthma, or cardiac, hepatic or renal dysfunction. History of 
jaundice in pregnancy increases risk of recurrence on OCs; observe carefully and discontinue if jaundice occurs. Steroids 
may be poorly metabolized in liver dystunction and should be given cautiously. Tryptophan metabolism may be disturbed 
and result in pyridoxine deficiency, megaloblastic anemia has been reported. Serum folate may be depressed and may be 
exacerbated in post-OC pregnancy, Advise pathologist of OC use when submitting specimens. Endocrine and liver function 
tests may be altered. repeat abnormal tests after stopping for 2 months. These have been observed: increased BSP 
retention and other abnormalities in liver function tests; increased prothrombin and coagulation factors VII, Vill, IX. X. 
decreased antithrombin lll, increased platelet aggregability increased thyroid-binding globulin leading to increased 
circulating total thyroid hormone (PB! T*), decreased T? uptake. unaltered free T*, decreased pregnanediol excretion, 
reduced metyrapone responsa. increased blood transcortin, corticosteroid, triglyceride, phospholipid; reduced serum 
folate; impaired glucose tolerance; altered plasma trace minerals. Influence of prolonged OC use on pituitary, ovarian, 
adrenal, hepatic, or uterine function, or on immune response is not established. OCs may mash onset of climacteric 
laformation f. — see patient labeling Drug interactions — OC effectiveness may be decreased and more BTB 
occur with rifampicin, isoniazid, ampicillin, neomycin. penrcillin V, chloramphenicol, sulfonamides, nitrofurantoin, 
barbiturates, phenytoin, primidone, phenylbutazone, analgesics, tranquilizers, antimigraines, OCs may alter 
effectiveness of drugs such as oral anticoagulants, anticonvulsants, tricyclic antidepressants, antihypertensives, 
vitamins, hypoglycemics. 

Adverse reactions —increased risk of the following serious adverse reactions has been associated with OCs- 
thrombophlebitis and thrombosis; pulmonary embolism; myocardial infarction and coronary thrombosis; cerebral 
thrombosis; cerebral hemorrhage, hypertension, gallbladder disease; benign adenomas and other hepatic lesions, with or 
without intra-abdominal bleeding. congenita! abnormalities. There is evidence of association between the following 
conditions and OCs, though confirmatory studies have not been done: mesenteric thrombosis; Budd-Chiari syndrome, 
neuro-ocular lesions, eg. retinal thrombosis and optic neuritis. The following have been reported with OCs and are 
believed drug related: nausea, vomiting, gastrointestinal symptoms, breakthrough bleeding, spotting, change in 
menstrual flow, dysmenorrhea, amenorrhea during and after use, infertility post-OC, edema. chioasma or melasma, which 
may persist post-OC, breast changes (tenderness, enlargement, secretion), weight changes, change in cervical erosion 
and secretion, endocervical hyperplasia, lactation decrease, cholestatic jaundice, migraine, enlarged uterine 
leiomyomata. allergic rash. mental depression, reduced carbohydrate tolerance, vaginal candidiasis, change in corneal 
curvature (steepening), intolerance to contact lenses. The following have been reported and association has not been 
confirmed or refuted. premenstrual-like syndrome, cataracts, libido changes. chorea, appetite changes, cystitis-like 
syndrome, headache, paresthesia, nervousness, dizziness, auditory disturbances, rhinitis, fatigue, backache, hirsuti 
scalp hair loss, erythema multiforme or nodosum, hemorrhagic eruption, itching. vaginitis, porphyria, impaired renal 
function, anemia, pancreatitis, hepatitis, colitis, gingivitis, lupus erythematosus, rheumatoid arthritis, pituitary tumors 
leg. adenoma) with amenorrhea and/or galactorrhea after use, endometrial, cerncal and breast carcinoma 


Acute overdosage — Serous ill effects have not been reported after large acute doses of OCs in young children, but 


nausea and withdrawal bleeding might occut 
Important note — Complete prescribing information should be consulted prior to use and is available on request. 


SEAR 


BA3-R3 
Address medical inquiries to: 
G. D. Searle & Co., Medical Communications Dept., Box 5110, Chicago, Illinois 60680 


Searle & Co. 
San Juan, Puerto Rico 00936 


— — — m ray — — = — — 


American Journal of Obstetrics and Gynecology Editors 





Editors 

JOHN I. BREWER, Editor in Chief 

FREDERICK P. ZUSPAN, E. J. QUILLIGAN, Editors 
ALBERT B. GERBIE, Associate Editor 


HOWARD C. TAYLOR, Jr., ALLAN C. BARNES, Emeritus Editors 


Advisory committee on policy 


C. D. Christian Edgar L. Makowski 
Leo J. Dunn George D. Malkasian 
David Figge Roy T. Parker 

Fred T. Given W. Ann Reynolds 

A. Brian Little J. €. G. Whetham 


Board of corresponding editors 


Oscar Aguero, Caracas 
Frederick Kubli, Heidelberg 
Pierre O. Hubinont, Brussels 
Malcolm Symonds, Nottingham 
Ichiro Taki, Fukuoka 


15 


OB/GYN 


Obstetrician / Gynecologist 
wanted to join group practice 
in inner city health center. 
Qualified HMO. 
Opportunity to become 
a faculty member of the 
University of Rochester 
Medical Schoo! part-time. 





If interested, 
please send C.V. to 


Dr. Molly Coulter 
Medical Director 
A. L. Jordan Health Center 
82 Holland Street 
Rochester, New York, 14603 





of the 
Frederick P. Zuspan 
Society 
Las Vegas Hilton 


Las Vegas, Nevada 
April 27, 1981 


The Fifth Annual Meeting of the 
Frederick P. Zuspan Society will be held 
during the annual meeting of the American 
College of Obstetricians and Gynecologists. 
The Society will meet in room number 12 at 
the Las Vegas Hilton on Sunday, April 27, 
from 7:30 p.m. until 9:00 p.m. Wine and 
cheese will be served. 


For further information and reservations 
contact: 


Catherine Cohen, M.D. 
3630 White Oak 

New Orleans, LA 70114 
(504) 394-7009 





OB/GYN POSITION AVAILABLE 
DIRECTOR OF 


MEDICAL EDUCATION 


at EPISCOPAL HOSPITAL, 


Phila., Penna. 

A major teaching affiliate of the 
HAHNEMANN MEDICAL COLLEGE 
& HOSPITAL 
Academic rank of Assistant or 
Associate Professor in Obstetrics 
and Gynecology 


Experience in teaching medical 
students and training residents 
helpful. 


Direct replies and C.V. to: 
Thomas V. Sedlacek, M.D. 
Professor and Chairman 
Dept. OB/GYN 

- Hahnemann Medical College 
and Hospital 
230 N. Broad Street, MS# 404 
Phila., Penna. 19102 





PERSONALIZED . 
LIBRARY CASES 


Keep your personal copies of AMERICAN JOURNAL OF 
OBSTETRICS AND GYNECOLOGY in these specially 
designed library file cases. Designed to keep your journal 
copies near at hand in your office, library, or home. 

Your case is heavy bookbinder's board in rich red Kivar 
cover. Files are scuff-resistant and washable. 

Lettering is stamped in gold leaf and the cases make a fit 
companion for the most costly binding. 

Files are reasonably priced—only $5.95 each, postpaid (3 for 
$17., 6 for $30.). Add $2.50 postage per case for orders outside 
U. S. Prepayment must be in U. S. funds only. Satisfaction 
unconditionally guaranteed or your money back! Use the 
coupon for prompt shipment 
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- When she 
cant manage, 
you can. 








The sweats. The hot flushes. The distress and 
discomfort of atrophic vaginitis. The possibility 
of osteoporosis* The menopause. 


For many women, it's a time of confusion and 
früstration. Counseling can help her overcome 
these feelings. But counseling cant stop 
vasomotor and vaginal symptoms, or retard 
bone loss*..thetrue signs of estrogen deficiency. 
And that's where she needs you most. 


You're an expert at estrogen replacement. 
You know why it should be used. When it's best 
avoided. How to cycle therapy. Determine 


Prescribed with care 








dosage. Check for contraindications and 
possible complications. Follow-up. You 
know when therapy should begin, and when 
it deserves to end. 


Most of all, you know your patient —and when 
she needs the effective relief you can give her 
with PREMARIN. 


When it comes to managing the estrogen- 


deficiency symptoms of the menopause, 
you ve got what it takes. 


*Conjugated Estrogens Tablets have been evaluated as probably 


effective for postmenopausal osteoporosis 


by physicians who care. 


PREMARIN 


BRAND OF 


CONJUGATED ESTROGENS 


r TABLETS, U.S.P 


0.3 mg/0.625 mg/1.25 mg/2.5 mg 


Please see following page for brief summary of prescribing information 
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1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMB§ RIAL CARCINOMA. 


Three independent case contro! studies have reported an increased risk of endome- 
tral cancer in postmenopausal women exposed to exogenous estrogens for more than 
one yeat.'? This risk was independent of the other known risk factors for endometrial 
cancer These studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the 
United States with population-based cancer reporting systems, an increase which may 
be related to the rapidly expanding use of estrogens during the last decade * The three 
case control studies reported that the risk of endometrial cancer in estrogen users was 
about 4.5 to 13.9 times greater than in nonusers. The risk appears to depend on both 
duration of treatment’ and on estrogen dose In view of these findings, when estrogens 
are used for the treatment of menopausal symptoms, the lowest dose that will control 
symptoms should be utilized and medication should be discontinued as soon as 
posle. When prolonged treatment is medically indicated, the patient should be 
teasggssed on at least a semiannual basis to determine the need for continued therapy. 
Although the evidence must be considered preliminary, one study suggests that cyclic 
administration of low doses of estrogen may carry less risk than continuous administra- 
tion; it therefore appears prudent to utilize such a regimen Close clinical surveillance of 
all women taking estrogens is important. In all cases of und:agnosed persistent or 
recurring abnormal vaginal bleeding. adequate diagnostic measures should be under- 
taken to rule out malignancy There is no evidence at present that “natural” estrogens are 
more or less hazardous than Bly po estrogens at equiestrogenic doses 
2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 

The use of female sex hormones, both estrogens and progestogens. during early 
pregnancy may seriously damage the offspring. It has been shown that females exposed 
in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased tisk of 
developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare** This risk has been estimated as not greater than 4 per 1000 exposures.’ 
Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
been found to have vaginal adenosis,*'? epithelial changes of the vagina and cervix 
Although these changes are histologically benign, it is not known whether they are 
precursors o! malignancy Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several reports 
Suggest an association between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb reduction 
defects.'?-'* One case control study'® estimated a 4 7-fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
tion). Some o! these exposures were very short and involved only a few days of treatment 
The data suggest that the risk of limb reduction defects in exposed fetuses is somewhat 
less than 1 per 1000. In the past. temale sex hormones have been used during pregnancy 
in an attempt to treat threatened or habitual abortion There is considerable evidence 
that estrogens are ineffective for these indications, and there is no evidence from well 
controlled studies that progestogens are effective for these uses If PREMARIN is used 
during pregnancy, or if the patient becomes pregnant while taking this drug, she should 
be apprised of the potential risks to the fetus. and the advisability of pregnancy 
continuation 
























DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S P) tor oral administration 
contains a mixture of estrogens. obtained exclusively from natural sources. blended to 
tepresent the average composition of material derived from pregnant mares urine It contains 
estrone. equilin, and 17a-dihydroequilin, together with smaller amounts of 174-estradiol, 
equilenin, and 17a-dihydroequilenin as salts of their sulfate esters 


INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
Sciences — National Research Council and/or other information, FDA has classified the 
indications for use as follows 

Effective: 


1 Moderate to severe vasomotor symptoms associated with the menopause (There is 
no evidence that estrogens are effective for nervous symptoms or depression without 
associated vasomotor symptoms, and they should not be used to treat such conditions.) 

2 Atrophic vaginitis. 

3 Kraurosis vulvae 

4 Female hypogonadism 

5 Female castration 

6 Primary ovarian failure 

7 Breast cancer (for palliation only) in appropriately selected women and men with 
metastatic disease 

B Prostatic carcinoma — palliative therapy of advanced disease 

9. Postpartum breast engorgement — Although estrogens have been widely used for 
the prevention of postpartum breast engorgement, controlled studies have demon- 
strated that the incidence of significant painful engorgement in patients not receiving 
Such hormonal therapy is low and usually responsive to appropriate analgesic or other 
Supportive therapy Consequently, the benefit to be derived from estrogen therapy for this 
indication must be carefully weighed against the potential increased risk of puerperal 
thromboembolism associated with the use of large doses of estrogens '* 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 
rrr AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 
"Probably" effective: For estrogen deficiency-induced osteoporosis, and only when 

„used in conjunction with other important therapeutic measures such as diet, calcium, 
physiotherapy, and good general health-promoting measures. Final classification of this 
indication requires further investigation 





CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any of the 
following conditions: 1. Known or suspected cancer of the breast except in appropriately 
selected patients being treated for metastatic disease. 2 Known or suspected estrogen- 


. dependen! neoplasia 3 Known or suspected pregnancy (See Boxed Warning). 4. Un- 


diagnosed abnormal genital bleeding. 5 Active thrombophlebitis or thromboembolic disor- 
jers. 6 A past history of thrombophlebitis, thrombosis, ot thromboembolic disorders asso- 
ciated with previous estrogen use (except when used in treatment of breast or prostatic 


d nancy) 
WARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
tmenopausa! women increase the risk of cancer of the breast.'* although a recent study 
5 raised this possibility '* There is a need for caution in prescribing estrogens for women 
with a strong family history of breast cancer or who have breast nodules, librocystic disease, 
or abnormali mammogtams. A recent study has reported a 2- to 3-fald increase in the risk of 
surgically confirmed gallbladder disease in women receiving postmenopausal estrogens '’ 
Advqgrsa effects of oral contraceptives may be expected at the larger doses of estrogen 
used to treat prostatic or breast cancer or postpartum breast engorgement. it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
cancer and women for postpartum breast engorgement '*-?? Users of oral contraceptives 
have an increased risk of diseases, such as thrombcphlebitis, pulmonary embolism, stroke, 
and myocardial infarction *?*° Cases of retinal thrombosis, mesenteric thrombosis, and optic 
neuritis have been reported in oral contraceptive users?! ?? An increased risk of postsurgery 
thrombogmbolic complications has also been reported ir users of oral contraceptives ??.?* If 
feasible, estrogen should be discontinued at least 4 weeks before surgery of the type 
associated with an increased risk of thromboembolism, or during periods of prolonged 
immobilization. Estrogens should not be used in persons with active thrombophlebitis, 
thromboembolic disorders, or in persons with a history of such disorders in association with 
estrogen use They should be used with caution in patients with cerebral vascular or coronary 





















Clear risk. ' , i 
Benign hepatic adenomas should be considered in estrogen users 


Abdominal pain 
and tenderness, abdominal mass, or hypovolemic shock Hepatocellular carcinoma has been 
reported in women taking estrogen-containing oral contraceptives ?^ Increased blood 
pressure may occur with use of estrogens in the menopause?” and blood pressure should be 
monitored with estrogen use A worsening of glucose tolerance has been observed in patients 
on estrogen-containing oral contraceptives. For this reason, diabetic patients should be 
carefully observed Estrogens may lead to severe hypercalcemia in patients with breast 
cancer and bone metastases 

PRECAUTIONS: Physical examination and a complete medical and family history should be 
taken prior to the initiation of any estrogen therapy with special reference to blood pressure, 
breasts, abdomen, and pelvic organs. and should include a Papanicolau smear As a geperal 
tule, estrogen should not be prescribed lor longer than one year without another physical 
examination being performed. Conditions influenced by fluid retention such as asthma. 
epilepsy. migraine, and cardiac or rena) dysfunction, require careful observation. Certain 
patients may develop manifestations of excessive estrogenic stimulation, such as abora! 
or excessive uterine bleeding, mastodynia, etc Oral contraceptives appear to tse associated 
with an increased incidence of mental depression ??* Patients with a history of depression 
should be carefully observed. Preexisting uterine leiomyomata may increase in size during 
estrogen use. The pathologist should be advised of estrogen therapy when relevant 
specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
—— associated with hypercalcemia, or in young patients in whom bone growth is not 
complete. 

The following changes may be expected with larger doses of estrogen 
à Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, Vill, IX. and X. decreased antithrombin 3 
increased norepinephrine- induced platelet aggregabilit y. 

c Increased thyroid nd globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay Free T3 resin 
uptake is decreased, reflecting the elevated TBG: free T4 concentration is unaltered 

d. impaired glucose tolerance 

e Decreased pregnanediol excretion 

t Reduced response to metyrapone test 

g. Reduced serum folate concentration 

h. Increased serum trig'yceride and phospholipid concentration 
As a general principle. the administration of any drug to nursing mothers should be done only 
when clearly necessary since many drugs are excreted in human milk 
ADVERSE : The following have been reported with estrogenic therapy. in- 
Cluding oral contraceptives: breakthrough bleeding. spotting. change in menstrual flow: 
dysmenorrhea, premenstrual-like syndrome, amenorrhea during and atter treatment; in- 
crease in size of uterine fibromyomata: vaginal candidiasis. change in cervical erosion and in 
degree of cervical secretion, cystitis-like syndrome; tenderness. enlargement, secretion (ot 
breasts); nausea, vomiting, abdominal cramps. bloating; cholestatic jaundice. chloasma or 
melasma which may persist when drug is discontinued, erythema multiforme, erythema 
nodosum, hemorrhagic eruption; loss of scalp hair, hirsutism, steepening of corneal curva- 
ture, intolerance to contact lenses: headache, migraine. dizziness, menta! depression, 
chorea, increase or decrease in weight; reduced carbohydrate tolerance. aggravation of 
porphyria, edema; changes in libido 
ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in females 
DOSAGE AND ADMINISTRATION: | Given cyclically for short term use only For treatment 
of moderate to severe vasomotor symptoms. atrophic vaginitis, or kraurosis vulvae asso- 
crated with the menopause (0 3 to 125 mg or more daily) 

The lowest dose that will contro! symptoms should be chosen and medication should be, 
discontinued as promptly as possible 

Administration should be cyclic (eg. three weeks on and one week off) 

Attempts to discontinue or taper medication should be made at three to six month intervals. 

2 Given cyclically: Female hypogonadism Female castration. Primary ovarian failure 
Osteoporosis 

Female hypogonadism — 2.5 to 7.5 mg daily, in divided doses for 20 days, followed by a gest 
period of 10 days’ duration If bleeding does not occur by the end of this period, the same 
dosage schedule is repeated. The number of courses of estrogen therapy necessary to 
produce bleeding may vary depending on the responsiveness of the endometrium 

I! bleeding occurs before the end of the 10 day period, begin a 20 day estrogen-progestin 
Cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U S P), 2.5 to 7.5 mg daily in 
divided doses, for 20 days During the last five days of estrogen therapy, give an oral progestin 
it bleeding occurs before this regimen is concluded, therapy is discontinued and may be 
resumed on the fifth day of bleeding. 

Female castration and primary ovarian failure— t 25 mg daily. cyclically Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest 
level that will provide effective conttol 

Osteoporosis (to retard progression) — 1.25 mg daily, cyclically. 

3. Given for a few days. Prevention of postpartum breast engorgement — 3.75 mg every four 
hours for five doses, of 1 25 mg every four hours for five days 
à s Given chronically: Inoperable progressing prostatic cancer— 1 25 to 2 5 mg three times 

aily 

inoperable progressing breast cancer in appropriately selected men and postmenopausal 
women — 10 mg three times daily for a period of at least three months 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 
abnormal vaginal bleeding. 

HOW JED: PREMARIN (Conjugated Estrogens Tablets. U.S P) No. 865—Each purple 
tablet contains 25 mg in bottles of 100 and 1,000. No. 866—Each yellow tablet contains 
1.25 mginbettleso! 100 and 1,000. Also in unit dose package of 100 No. 867 — Each red tablet 
contains 0.625 mg in bottles of 100 and 1,000. Aiso in unit dose package o! 100. No 
B68— Each greentablet contains 9 3 mg in bottles of 100 and 1.000 
PHYSICIAN REFERENCES: 1 Ziel, HK. ef al. N. Eng! J Med 293 1167-1170, 1975 
2. Smith, D.C, et al: N. Engl. J. Med. 2931164-1167, 1975 3. Mack, TM, ef al: N. Engl J Med 
294:1262-1267, 1978. 4. Weiss, N.S. et al: N. Engl. J. Med. 294:1259- 1262. 1976. 5 Herbst 
AL, et al: N Engl J Med. 284878-881, 1971. 6 Greenwald, P, ef al- N. Engl J Med 
285 390-392, 1971. 7 Lanier, A, et al: Mayo Clin Proc. 48:793-799, 1973. 8. Herbst. A. ef al 
Obstet. Gynecol. 40 287-298, 1972. 9 Herbst. A., et al: Am. J Obstet Gynecol. 118607-615, 
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For OC patients — 
Whlieti die yl it 10 


.. Whether youre 


MOVING DOWN 
FROM 80 mcg 


You want to move your pa- 
tient down from her high 
estrogen dose without com- 
promising cycle control. Your 
best move may be to 50 mcg 
OVRAL, a balanced combina- 
tion of norgestrel and ethinyl 
estradiol. A move down to 
OVRAL affords your patient 
strong support of the endo- 
metrium. And the incidence 
of common side effects is 
very low with 50 mcg OVRAL.* 


55 mcg 


Some women on sub-50 

OC's suffer from continuing 
breakthrough bleeding. 

For the majority of 

these women, a move to 50 
mcg OVRAL offers a degree of 
endometrial maintenance 
which usually precludes in- 
termenstrual bleeding. And 
in most patients there's been 
relative freedom from other 
minor side effects.* 


*Serious as well as minor adverse reactions have been 
reported following the use of all oral contraceptives. 
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OR OVER 
FROM 
ANOTHER 
50 mcg 


Your patient breaks through 
on her 50 mcg pill, and you 
don't want to increase her 
dose. Why not move her to 
50 mcg OVRAL? In clinical 
studies, breakthrough bleed- 
ing occurred in only 1% of 
total cycles, spotting in 1.5% 
and amenorrhea in 0.7% . 
And the incidences of other 
minor side effects, such as 
nausea and vomiting, head- 
ache and weight gain, were 
also very low.* 


Move to 50 mcg OVRAL. Distinguished by norgestrel. 
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in women who elect to use oralecontraceptives (OC's) as a 
of contraception 
Contraindicetions—OC's should nol be used in women with 
any of the following ions: 1 is or ic 
disorders. 2 A past history of deep-vein thrombophlebitis or 
thromboembolic disorders. 3 Cerebral-vascular or artery 





Disorders and Other Vascular Problems: An 


1. Thromboembolic 

increased risk of thromboembolic and thrombotic disease associated 
with use of OC's is well established Three principal studies in Great 
Britain and 3 in the U S. have demonstrated increased risk of tatal and 


Cause 

CEREBROVASCULAR DISORDERS 

In a collaborative American study of cerebrovascular disorders in women 
with and without predisposing causes. it was estimated thal the risk of 
ce ee oe ater 1 ata ar on and 
the risk of thrombotic stroke was 4 to 95 times greater in users than 


that OC users who do not smoke (smoking is considered 2 major 
predisposing condition to MI) ate about twice as likely to have a fatal MI 
nol smoke OC users who are also smokers have 
risk of fatal MI compared to users who do nol 
but about a 10- to 12-old increased risk compared to nonusers 
not smoke. Furthermore, of smoking is also an 
important factor in determining importance of these relative risks 
however. baseline rales for various age groups must be given serious 
Consideration importance of other predisposing conditions mentioned 
above in determining relative and absolute risks has nol as yel been 
Quantified; quite Tidy e same synergistic action exists. but perhaps 10 
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dala derived from several national adverse-reaction 
. British investigators conciuded that risk of thrombo- 
ing coronary thrombosis, is directly related to dose of 
Preparations containing 100 meg or more of estrogen 

i hsm than those 
mcg. Their analysis did suggest. however that quantity 
vit the sole factor involved. This finding has been 
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inuous vs. intermi use Although 

death due to circulatory diseases 
more years. all these deaths occurred in women 35 of 
numbers of women under 35 with continuous use for 
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OCS) plus risk 


ty 

backed up by early abortion Risk of thromboembolic and 
disease associated with OC's increases with age after about 
30 and, tor MI, is further increased by hypertension, hypercho- 
lesterolemia, obesity, diabetes. or history of preeclamptic toxemia. and 
especially smoking. Physician and patient should be alert to 
earliest jons of thromboembolic and thrombotic disorders 
leg. thrombophlebitis, pulmonary embolism. cerebrovascular 

ciency, coronary occlusion, retinal thrombosis, and mesenteric 
thrombosis). Should any of these occut or be suspected. the drug 
should be discontinued immediately A 4- to 6-fold increased risk 
thromboembolic complications has been reported 


It feasible, OC's should be discontinued at leas! 4 weeks betore surgery 
of a type associated with increased tisk of thromboembolism or 
immobilization 
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5e 


loss of vision; onset of proptosis or diplopia. papilledema. ot 
scular lesions. and institute appropriate diagnostic and 
measures 


3 Carcinoma: Long-term continuous administration of either natural or 


i 
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Ihe breast, cervix. vagina, and liver Certain synthet: 
. hone currently contained in OC's. have been noted to 
ot —— benign and malignant. in dogs 
I studies have reported an increased tisk of 
endometrial carcinoma associated with prolonged use 0! exogenous 
in postmenopausal women One publication reported on the 
first 21 cases submitted by physicians to a registry of cases of 
adenocarcinoma of the endometrium in women under 40 on OCs Ot 
Cases found in women without predisposing risk factors (e.g. irregular 
bleeding at the time OC's were first given. polycystic ovaries), nearly all 
Decurred in women who had used a sequential OC These are no longer 
marketed No evidence has been reported suggesting increased tisk of 
endometrial cancer in users of conventional combination or 
-only OC's Several studies have found no increase in breast 
cancer in women taking OC's or estrogens. One study, however, while 
also noting no overall increased risk of breast cancer in women on OCS 
found an excess risk in subgroups o! OC users wilh documented ben.gn 
breast disease Reduced occurrence of benign breast tumors in users of 
OC's has been well documented in summary. there is al present no 
Contitmed evidence trom human studies of increased risk of cancer 
associated with OC's Close clinical surveillance of all women on OCS 
is, nevertheless, essential In all cases of undiagnosed persistent or r2- 
Current abnormal vaginal bleeding appropriate ic measures 
should be taken lo rule out malignancy Women wilh a strong family 
history of breast cancer or with breast nodules. tibrocystic disease. or 
abnormal mammograms should be monitored with particular care it they 
elect 10 use OCs. 
} ic adenomas have been found to be 
associated with use of OC's One study showed that OC's with high 
hormonal potency were associated with higher risk than lower potency 
OC's Although benign. hepatic adenomas may rupture and may cause 
death through intra-abdominal hemorrhage This has been reported ir 
short-term as well as long-term users Two studies relate risk with 
duration of use of OC's. the risk being much greater atter 4 or more 
years use While hepatic adenoma :s rare. it should be considered in 
women presenting abdominal pain and tenderness. abdominal mass or 
shock A lew cases of hepatocellular carcinoma have been reported in 
women on OCs Relationship of these drugs to this type of malignancy 
is not known 
5 Use in or Immediately Preceding Birth Detects in 
Offspring, and Malignancy in Female ing Use of female sex 
hormones — both estrogenic and progestational agents — during early 
pregnancy may seriously damage the offspring. I| has been shown that 
females exposed in utero 1o diethylshibestrol. a nonsteroidal estrogen 
have increased risk of developing in later life a form of vaginal or 
cervical cancer ordinarily extremely rare This risk has been estimated 
to be of the order of 1 in 1,000 exposures or less Although there is no 
evidence now that OC's further enhance risk ol developing this type of 
malignancy. such patients should be monitored with particular care it 
they elect to use OC's Furthermore. 30 to 90% of such exposed women 
have been found to have epithelial changes of Ine vagina and cervix 
Although these changes are histologically benign. it is not known 
whether this condition is a precursor of vaginal malignancy Male 
children so exposed may develop abnormalities of the urogenital tract 
Although similar data are not available with use of other estrogens it 
cannot be presumed they would not induce similar changes An 
increased risk ol congenital anomalies. including heart defects and limb 
elects, has been reported with use o! sex hormones. including OC's. in 
pregnancy. One case-control study estimated a 4 7-fold increase in risk 
of limb-reduction defects in infants exposed in utero to sex hormones 
(OC. hormona! withdrawal tests for pregnancy, of attempted treatment 
tor threatened abortion) Some exposures involved only a tew days Data 
Suggest that risk of limb-reduction defects in exposed fetuses is 
somewhat less than 1 in 1.000 live births. In the past, female sex 
hormones have been used duri in an attempt to treat 
threatened or habitual abortion There is considerable evidence that 
estrogens are ineffective tor these indications. and there is no evidence 
from well-controlled studies that progestagens are effective There is 
some evidence that triploidy and possibly other types of polyploidy are 
increased among aborluses from women who become pregnant soon 
after ceasing OC's Embryos with these anomalies are virtually always 
aborted spontaneously Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon alter stopping 
OC's is unknown. I| is recommended that. for any patient who has 
missed 2 consecutive periods, pregnancy should be ruled out belore 
continuing OC's ! Ihe patient has not adhered to Ihe prescribed 
schedule, the possibility of pregnancy should be considered al time ot 
first missed period. and further use of OC's should be withheld until 
pregnancy has been ruled out It pregnancy is confirmed. the patient 
Should be apprised of the potential risks to the fetus, and advisability 
ot continuation of the pregnancy should be discussed I| is also 
tecommended thal women who discontinue OC's with intent of becoming 
pregnant use an alternate form ot contraception for a period of time 
belore attempting to conceive Many clinicians recommend 3 months 
although no precise information is available on which to base this The 
administration o! progestogen-estrogen combinations 10 induce 
withdrawal bleeding should not be used as a test of pregnancy, 
6. Gallbladder Disease: Studies report increased risk o! surgically 
confirmed gallbladder disease in users of OC's and estrogens in one 
study. increased risk appeared alter 2 years use and doubled aller 4 
or 5 years use In one of the other studies. increased risk was apparent 
between 6 and 12 months use 
7 Vos suben SEIE VADON EIS Decrease jn glucose 
tolerance has been observed in a significari percentage of patients 
an OC's For this reason. prediabetic and diabetic patients should be 
caretully observed while on OC's Increase in triglycerides and total 
eee ol tk Neko ome ie cane C's. clinical 
signifi ol this finding remains to be 
8 Elevated Blood Pressure Increase in blood pressure has been 
reported in patients on OC's. In some women hypertension may occur 
Die a felt, ew. Li in the 1st year ol use 
prevalence of women with tension is low in users and may be no 
higher than that of à comparable group of nonusers Prevalence in users 
increases, however, with longer exposure. and in the 5th year of use is 
21 lo 3 times the reported prevalence in the Is! year Age is also 
correlated with development of hyperlension in OC users 
Women who previously have had hypertension during ncy may 
be more likely to elevation of blood pressure on OC s 
ion that develops as a result of taking OC's usually retums to 
normal aller discontinuing the drug 
9 Headache Onset or exacerbation o! migraine ot development of 
headache of à new pattern which is recurrent. persistent, or severe. 
requires discontinuation o! OC's and evaluation of the cause 
10 Bleeding irregularities Breakthrough bleeding spotting. and 
amenorrhea are frequent reasons for patients discontinuing OC's In 
breakthrough bleeding, as in all cases of irregular vaginal bleeding 













are indicated to rule ou! pregnancy or malignancy 
excluded. lime or change to another OC may 
solve the problem Changing to an OC with a higher estrogen conten! 
while potentially usetul in minimizing menstrual irregularity should be 
done only i! necessary. since this may increase risk of thromboembolic 
disease with past history of olgomenorrhea or secondary 
amenorrhea of young women without regular cycles may have a 
tendency to remain anovulatory ot to become amenorrheic alter 
discontinuing OC's Women with these preexisting problems should be 
advised of this possibility and encouraged to use other methods Post 
use anovulation. possibly prolonged. may also occur in women without 


diagnostic measures 
cl 
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11. Ectopic Ectopic as well as intrauterine pregnancy may 
failures : 


raceptive 
12. Breast-feeding: OC's given in the postpartum period may integer 
with lactation and decrease quantity and quality of breasmilk 
Furthermore. a small traction of he hormones in OC's has been 
identified in the milk of mothers on OC's: effects, it any. on the breast- 
led child have not been determined |! feasible defer OC's until intant 


RAL 
1 A compiete medical and family history should be taken prior to 
initiation of OC's. Pretreatment and periodic physical examinations 
should include special relerence to blood pressure. breasts, abdomen 
and pelvic organs. including Pap smear and relevant laboratory tests 
As a general rule OC's should not be prescribed for longer than 


1 year without another physical examination 
2 Under influence of estrogen- ogen preparations preexisting 
utenne increase in size 


e leiomyomala may ; 
3 Patients with history of psychic depression should be caretully 
observed and the drug discontinued i! depression recurs to a serious 
degree. Patients becoming significantly depressed while on OC's shouia 
siop OC's and use an alternate method to try to determine whether the 
symptom is drug-related 
4 OC's may cause some degree of fluid retention They should be 
prescribed with caution, and only with careful monitoring. in patients 
with conditions which might be aggravated by fluid retention. such as 
convulsive disorders. migraine syndrome. asthma. or cardiac or renal 


insufficiency 

5 Patients with a past history of jaundice during pregnancy have an 
increased risk o! recurrence while on OC's It jaundice develops. OC's 
should be discontinued 

6. Steroid hormones may be poorly metabolized in patients with 
impaired liver tunction and should be administered with caution 

7. OC users m have disturbances in normal metabolism 
which may result in a relative pyridoxine deficiency Clinical significance 
is undetermined. 
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Significance of intrauterine adhesions detected 


hysteroscopically i in eumenorrheic infertile women 
and role of antecedent curettage in their formation 


PATRICK J. TAYLOR, M.B., M.R.C.O.G., F.R.C.S.(C.) 
DAVID C. CUMMING, M.B., M.R.C.O.C., F.R.C.S.(C.)* 


PETER jJ. HILL, M.B., M.R.C.O.G. 
Calgary, Alberta, Canada 


The increasing use of hysteroscopy as a diagnostic tool in the infertile woman has shown that 
intrauterine adhesions are of more concern, especiálly in eumenorrheic women, than previously was 
recognized. Their significance is not yet clear. This study was designed to compare the incidence of 
such lesions detected hysteroscopically in 235 women with otherwise unexplained infertility with 
their incidence in a group of 31 potentially fertile women. The outcome after treatment was 
recorded. The effect of curettage in the production of these adhesions was examined. The incidence 
of adhesions in the infertile group was considerably greater than in the potentially fertile group 

(p < 0.05). A 50% pregnancy raté was achieved by lysis of adhesions. An antecedent history of 
curettage was associated with a significantly higher incidence of adhesion formation than that found 
in noncuretted patients (p < 0.0005). (AM. J. OBSTET. GYNECOL. 139:239, 1981.) 


ASHERMAN’S SYNDROME of amenorrhoea traumati- 
cum was characterized by amenorrhea, intrauterine 
adhesions, and infertility. ! Curettage, either postabor- 
tion or postpartum, appeared to be the most important 
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event in the formation of the adhesions. Subsequent 
reports” ? have shown that intrauterine adhesions do 
not invariably produce amenorrhea. Until recently hys- 
terosalpingography has been used to diagnose such le- 
sions, and their removal has been demonstrated to im- 
prove reproductive performance.’ Filmy intrauterine 
adhesions have been noted in regularly menstruating 
patients undergoing hysteroscopy as part of the investi- 
gation of infertility.* * 

This study was designed to determine if the inci- 
dence of filmy intrauterine adhesions in an infertile 
eumenorrheic population differed from that in an ap- 
parently fertile eumenorrheic population. Evidence. 
was sought to determine whether removal of such le- 
sions would enhance reproductive performance. The 
relationship between a history of earlier currettáge and 


l 
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Table I. Relevant clinical data with respect to 266 
patients examined hysteroscopically , 


Infertility 





. Precious ` 
tubal Egation 





* Total No. of patients 235 31 
* Ages (years) 18-35 26-37 
Duration of infertility (years) 1-11 - 
Primary infertility 129 - 
Secondary infertility f 106: 31; 





the subsequent hysteroscopic detection of intrauterine 
adhesions was examined. 


Patients and methods 


Patients who attended the University of Calgary 
Endocrine/Infertility Clinic underwent a full investi- 
gation which included a history and physical examina- 
tion and detection of presumptive evidence of ovula- 
tion by basal body temperature graphing and, where 
indicated, by serum progesterone ássays or timed en- 
dometrial biopsy. 

Two semen analyses were performed on- — male 


partner after a history and complete physical examina- 


tion had been recorded. A postcoital test was carried 
out at the appropriate time in the second apparently 
ovulatory cycle. Only those patients in whom no ab- 
normalities were detected were considered acceptable 
for the’ study. All. were asked detailed and specific 
questions with respect to their menstrual histor". Two 
hundred sixty-six patients had not experienced any 
change in their menstrual cycles. These women were 
divided into two groups. The first group comprised 
235 women with unexplained infertility. The second 
group comprised 31 women of previously proved fer- 
tility whose. only present bar to conception was a re- 
cently performed tubal sterilization. The clinical: data 
with respect to these 266 women are shown in Table I. 
Specific details about thé patients’ antecedent bistories 
were collected. Particular attention was paid to the 
finding of a history of dilatation and curettage, pelvic 
inflammatory disease, uterine surgery, abortion (spon- 
taneous or therapeutic), cesarean section, ard post- 
partum or postabortion sepsis. 

Any of these occurrences were considered no-ewor- 
thy if detected in patients complaining of primary in- 
fertility. In those patients who previously had been 
sterilized or who were complaining of secondáry infer- 
tility, only those historical factors which had occurred 
during or following the last pregnancy were accorded 
any significance. 

Particular attention was paid to a history of previous 
curettage and it was determined whether this event had 


February 1, 19 
Am. J. Obstet. Gynecói. 


Table II. Reasons for failure of hysteroscopy 
in 266 patients 





Reason for failure 


No. of cases N = 266) 


Failure to dilate cervix 6 
Air bubbles in. media 3 ` 
Obesity 1 
Intrauteriné pregnancy l 


Total failures 





been diagnostic or to complete either a spontaneous or 
therapeutic abortion. 

All patients underwent combined laparoscopy and 
hysteroscopy under general anesthesia as previously 
described.’ The hysteroscopy was performed with 
Hyskon* (dextran 70) used as the uterine distention 
medium. : 

The endoscopic findings were recorded on a stan- 
dard form. For a diagnosis of intrauterine adhesions to 
be made, Sugimoto's? criteria had to be satisfied, that is, 
the adhesions had to be attaclied to the uterine walls at 
two or more points ("central adhesions") or forin 
shelflike projections ("marginal adhesions"). It was 
not possible to obtain sufficient tissue for histologic 
confirmation in all cases and thus the diagnosis was 
made by hysteroscopic visualization only. When adhe- 
sions were noted they were removed either by pushing. 
against them with the tip of the hysteroscope or by very 
gentle curettage.and subsequent hysteroscopic re- 
visualization to ensure removal. No patients required 
abdominal synechotomy and none was treated by any 
postoperative ancillary measures. 

Those patients in whom the only finding was in- 
trauterine adhesions were followed up to determine 
their reproductive outcomes subsequent to lysis of 
adhesions. 


Results 

Hysteroscopy was perfornied successfully in 224 of 
235 infertile patients and in all 31 of those who previ- 
ously had been sterilized. The reasons for hystero- 
scopic failure are shown in Table II. The one serious 
complication, inadvertent visualization of an intra- 
uterine pregnancy, has been reported elsewhere.’ 
Eight of these failures occurred in patients with pri- 
mary infertility and three were in patients with second-. 
ary infertility. The total failure rate in 266 patients was 
4.196. 'The lesions which were detected within the uter- 
ine cavity are shown in Table III. Of a total of 224 
uteriné cavities visualized in the ferns group, 134° 


*Pharmacia, Piscataway, New Jersey. 
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were judged to be normal (59.8%) and 90 were judged l 


to be abnormal (40.2%). Intrauterine adhesions were 
noted in only one of the 31 previously sterilized pa- 
tients (3.2%) and in 48 infertile patients (21.4%) 
.(p < 0.05). 

None of the previously sterilized patients and 76 of 

the 224 infertile patients had undergone earlier curet- 
-tage. Thirty-seven of these curetted patients had adhe- 
sion formation, and 11 of the noncuretted patients had 
such lesions (p « 0.0005). Of these 11 women two had 
undergone cesarean section, one had had postpartum 
sepsis, and four had a history suggestive of pelvic 
inflammatory disease. Four patients, including one 
with primary infertility, showed no evidence of ante- 
cedent events which might have been causative. 

Table IV provides details with respect to the nature 
of the curettage performed in patients with both pri- 
mary and secondary infertility. 

Of the 48 infertile patients with intrauterine adhe- 
sions 15 had no other demonstrable cause of infertility. 
The remaining 33 had tubal or peritubal disease (de- 
tected laparoscopically) of sufficient severity to be 
judged causative. 

The subsequent reproductive outcomes of these 15 
patients are shown in Table V. 


Comment 


. Arguments and data to support replacing hys- 
terosalpingography by combined laparoscopy and hys- 
teroscopy as the initial investigation of women with 
otherwise unexplained infertility have been addressed 
elsewhere. ^ ? In this series the failure rate of hys- 
teroscopy was 4.196 (Table II). The one complication 
attributed to the procedure, the inadvertent visualiza- 
tion of an intrauterine pregnancy, was, in retrospect, 
avoidable. Details of the case have been reported.* 

It would appear that hysteroscopy is a relatively 
simple and safe procedure. Whether or not it is of 
value in the investigation of the infertile woman will 
depend upon the significance of such lesions as polyps 
and adhesions which are detected hysteroscopically. 
The overall detection rate of intrauterine abnormality 
of 41.296, although apparently high, is in keeping with 
a 45.596 rate in 528 patients reported in the world lit- 
erature, 

Although for completeness all positive hysteroscopic 
findings are mentioned in this article (Table III), we 
have tried to define the significance of filmy in- 
trauterine adhesions only. 

- That dense intrauterine adhesions, associated with 
amenorrhea or hypomenorrhea, can cause infertility is 
not in doubt.'7? That filmy adhesions may exist within 
the uterus of a regularly menstruating woman com- 
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Table III. Findings at hysteroscopy in 255 patients 
















Uterine Primary Secondary | Previous 
cavity findings infertility | infertility | sterilization 
(N = 255) (n =121) | (n = 103) | (n =31) 





Normal 87 (71.9%) 47 (45.6%) 30 (96.8%) 
Polyps 18 (14.8%) 16(15.5%) 0 
Adhesions 12 (9.9%) 36 (34.9%) 1 (3.2%) 
Fibroids 4 (3.3%) 3 (2.9%) 0 
Adhesions and polyps 0 ' 1(0.97%) 0 


Table IV, Nature of curettage performed compared 
with detection of intrauterine adhesions in 224 


infertile patients 






Hysteroscopic findings (N = 224) 









No adhesions 





Nature of curettage {n = 176) 

Primary infertility, 1l 15 
Diagnostic curettage 

Secondary infertility, 18 12 
Diagnostic curettage 

Abortion by curettage 8 12 


Total No. of 37 39 
patients curetted 3 


Table V. Reproductive outcomes in 15 patients 
whose only apparent cause of infertility was 
intrauterine adhesions 


Outcome No. of patients (N = 15) 


Lost to follow-up 2 

Followed up for less than 6 months ] 

First-trimester abortion Dc 

Pregnancy in midtrimester st 

Term delivery 5 50% 
- Not pregnant 5 


plaining of infertility is a relatively recent finding. 
Sugimoto® noted that 72 of 192 patients in whom a 
hysteroscopic diagnosis of intrauterine adhesions had 
been made were eumenorrheic. The removal of these 
adhesions resulted in an improvement of reproductive 
performance. In our series such lesions were noted in 
48 of 224 eumenorrheic infertile women (12.8%). Al- 
though no comment was made by either group as to the 
menstrual status of their patients, Lindemann and 
Mohr" reported an incidence of 11% and Sciarra and 
Valle’? found adhesions in 22.2% of their infertile pa- 
tients. 

The occurrence of such adhesions in otherwise 
healthy women who have no difficulty conceiving is not 
known, nor are such data easily obtained. In order to 
gain partial insight into this problem it was assumed 
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that women requesting reversal of a previously per- 
formed tubal sterilization were otherwise fertile In this 
group of 31 women. only one had evidence cf adhe- 
sions. When the occurence of adhesions in Eth the 
infertile and previously sterilized group was compared 
(chi-square test, P < 0.05) it was concluded taat it is 
probable that such lesions do occur more frequently in 
an infertile population. 


The fact that lesions are detected more frequently i in 


an infertile population does not substantiate z. cause- 
and-effect relationship. Correction of any appa ent de- 
fect should result in improved reproductie per- 
formance. Only 15 of our patients had intrzuterine 


adhesions as the only apparent cause of their infertility. - 


Twelve of these patients have been followed-up for 
longer than 6 months. Five patients have given birth to 
viable children and one is at 27 weeks’ gestatior (Table 
V). It must not be overlooked that up to 43% of pa- 
tients may conceive within 6 months of a lapazoscopy 
and perhydrotubation.? As the latter procedure was 
performed in addition to hysteroscopy in all 15 y atients 
it is possible that an apparent therapeutic bensfit de- 
rived from lysis of these adhesions was a functior. of the 
perhydrotubation. Sugimoto? has reported a larger 
series and a pregnancy rate of 41.2% was achi-ved.in 
192 patients in whom lysis of intrauterine adLesions 
was performed. 

In our series 37 of 48 women with adhesicas had 
undergone curettage. Twenty-nine of these proce- 
dures were for diagnostic purposes and eight hed been 
to complete either a spontaneous or a ther: peutic 
abortion (Table IV). Of the remaining 11 patierts only 
four had no antecedent history of either infecion or 
intrauterine operations. When the incidence ot adhe- 
sion formation in the 76 curetted patients was com- 
pared with the incidence in the 148 noncuretted pa- 
tients (chi-square test, P < 0.0005), a highly sigrificant 
relationship appeared. Previous authors* ? have drawn 
attention to the relationship between postaborjon or 
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postpartum curettage and Asherman's syndrome. Sugi- 
moto? postulated that this is due to the greater ease 
with which the basal layer is removed from the soft, 
pregnant uterus. In his series, only one patient, who was 
hypomenorrheic, had undergone diagnostic curettage. , 
The finding of adhesions in eight of 20 women whb had 
curettage to complete abortion is not surprising. 

That 29 of a total of 56 women who had undergone a 
diagnostic curettage should have evidence of such 
adhesions and should account for 60.4% of the total 
group of women who had adhesions demonstrated is of 
greater interest. When it is considered that all our pa- 
tients were eumenorrheic and that all the adhesions 
were not dense, it is not unreasonable to suggest that in 
the nonpregnant state simple diagnostic curettage may 
denude lesser areas of the basal layer. This denudation 
would result in the formation of less dense adhesions 
than those seen im full-blown Asherman's syndrome 
and cause less disruption of menstrual function. 

A valid criticism may be that the adhesions which are 
described in this report were not submitted to his- 
tologic scrutiny. In many cases recovery of tissue 
proved to be impossible, particularly when lysis was 
achieved by the method of pushing with the hystero- 
scope.5 As we concur with Sugimoto? that "the compo- 
nents of intrauterine adhesions can be decided from 
hysteroscopic observation alone," visualization was used 
as the sole diagnostic criterion. : 

We conclude that a history of previous curettage 


.(whether diagnostic or to complete an abortion) in a 


woman of otherwise unexplained infertility, even in the 
presence of eumenorrhea, should constitute an indica- 
tion for hysteroscopy. Although the supporting data 
are less clear, comparison between infertile women and 
previously sterilized women would suggest that filmy 
intrauterine adhesions may play a role in the causation 
of infertility. Further studies are required to determine 
if removal of such lesions may result in improved re- 
productive performance. 
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A protein-binding radioassay for 68-hydroxycortisol: 
- Detection in pregnancy urine and amniotic fluid 


S. J. BOWLER-WONG 
D. M. HAY 

F. L. LORSCHEIDER 
Calgary, Alberta, Canada 


A major metabolic step in the excretion of cortisol during pregnancy is its hydroxylation to 
68-hydroxycortisol (68-OHF), which is a prevalent unconjugated polar metabolite in maternal urine 
and amniotic fluid. The fetus may be a major contributor to the maternal pool of 68-OHF. Objectives 
of this study were to establish levels of 68-OHF before and during normal pregnancy. Until recently 
the lack of practical methods for routine measurement of 68-OHF has limited the investigation of 
this polar metabolite as a potential diagnostic aid. A protein-binding radioassay for 68-OHF has 
been developed which requires a preliminary extraction step and separation by column 
chromatography. Specificity, precision, and sensitivity of the method are reported. The mean normal 
24-hour urina levels of 68-OHF in male subjects (300 1.9), female subjects not receiving estrogenic 
medication (313 4g), and female subjects using oral contraceptives (227 ug) did not differ 
significantly. However, during pregnancy, urinary levels increased to 430 ug during the first trimester 
and 863 ug during the third trimester. Amniotic fluid levels of 68-OHF increased from a mean of 5 
ng/mi during the first trimester to 19 ng/ml during the third trimester. The present assay offers a 
reliable clinical laboratory method for the specific measurement of 68-OHF in high-risk pregnancies. 


(AM. J. OBsTET. GYNECOL. 139:243, 1981.) 


CONJUGATION AND HYDROXYLATION of cortisol 
may each serve the same purpose under different cir- 
cumstances. The primary route of cortisol metabolism 
: in the liver involves A-ring reduction! and subsequent 
conjugation with glucuronic acid.? An alternate dis- 
posal route has also been demonstrated in which cor- 
tisol is hydroxylated, primarily at carbon-6, whereby it 
is rendered more polar and thus capable of urinary 
excretion in an unconjugated state.* * The most abun- 
dant unconjugated corticoid in human urine is 68- 
hydroxycortisol (68-OHF) or 68,118,17a,21-tetrahy- 
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droxy-4-pregnene-3-20-dione. The existence of a 6-hy- 
droxysteroid in human urine was first reported by 
Lieberman. and associates? and identified by Burstein 
and associates? as 68-OHF. Subsequent investigations 
reported 68-OHF to be present in neonatal urine,’ 
amniotic fluid,’ placenta, adrenal gland, and liver, with 
the latter tissue displaying the highest degree of 
carbon-6 hydroxylation.? 

Increased urinary excretion. of 68-OHF during 
pregnancy? has been attributed to the influence of es- 
trogens. Evidence suggests that estrone* and dieth- 
ylstilbestro? may impair A-ring reduction of cortisol.'? 
Other conditions such as adrenocortical hyperfunc- 
tion,'^ !? liver cirrhosis? and certain drug treat- 
ments'* § also manifest an elevated excretion of 68- 
OHF. The metabolism of cortisol by hydroxylation was 
comprehensively reviewed by Cope.!* 

At the time this investigation was started, methods 
used to measure 68-OHF required tedious paper 
chromatography steps and estimation by colorimetric 
analysis.” * 17 Clinical and experimental investigations 
of 68-OHF have been limited by the lack of a practical 
method for routine measurement of this extremely 
polar metabolite. The objectives of the present investi- 
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Fig. 1. Standard curves used for the radioassay of 68-OHF in urine and amniotic fluid. Each point 
represerits the mean counts per minute bound to CBG and the range of values for triplicate determi- 


nations. 


gation were to develop a protein-binding radioisotope 
assay Of sufficient sensitivity to quantitate reliably levels 
of 68-OHF in maternal urine and amniotic fluid at 
various stages of gestation. 


Material and methods 


Clinical material. Urine was collected for 24 hours 
from groups of 9 to 18 normal subjects (see Fig. 3). 
Mean ages + SEM were as follows: male subjects, 
.29+6 years; female subjects receiving estrogenic 
medication (Ortho-Novum 1/50, 4; Norinyl 2; Minov- 
ral, 4), 30 + 5 years; female subjects not using oral con- 
traceptive medication, 32 + 4 years; pregnant patients 


in the first trimester (8 to 14 weeks), 27 + 6 years; and 
pregnant patients in the third trimester (30 to 41 
weeks), 28 + 5 years. Amniotic fluid specimens (10 ml) 
were obtained by amniocentesis performed with the 
use of ultrasonography on patients admitted to Foot- 
hills Provincial General Hospital in Calgary for either 
prenatal screening or measurement of fetal maturity, 
and other specimens were obtained at the time of labor 
and delivery. All clinical samples were stored at — 20°C. 
Steroids. All steroids were obtained from commer- 
cial sources (Steraloids Inc., Wilton, New Hampshire, 
and Sigma Chemical Co., St. Louis, Missouri) except 
for the gifts of 2a- and 28-hydroxycortisol. Steroids ` 
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Table I. Cross- -reactivity of steroids with 68-hydroxycortisol and their elution profile from an LH-20 
Sephadex column 






Steroid 


* Progesterone 


7.4 
À 20a-Dihydroprogesterone 4.1 
17a-Hydroxyprogesterone 4.1 
Pregnanediol - 0.4 
Pregnanetriol 0.05 
Estrone 0.2 
178-Estradiol 0.05 
Estriol 0.1 
Estetrol <0.05 
Androsterone _ 1.2 - 
Etiocholanolone 1.0 | 
Testosterone 5.7 
Corticosterone 4.8 
Cortisone 9.8 
Cortisol 950.0 . 
Substance X Positive 
Tetrahydrocorticosterone <0.05 
Tetrahydrocottisone 0.3 
Tetrahydrocortisol 0.1 
2a-Hydroxycortisol 9.5 
28-Hydroxycortisol . 6.8 
68-Hydroxycortisone 0.4 
68-Hydroxycortisol . 100.0 


*The percentage of cross-reactivity was measured as 


Cross-reactivity with l 
6B-OHF radio-receptor assay* 


equivalent.ng 68-OHF : 
ng steroid added to assay 





Fractions? from LH-20 column 
containing 85 % or more of steroid sample 





x 100. (In all cases 1,000 ng of each steroid 


was used to measure cross- reactivity, except for cortisol where 1 ng was sufficient.) 


tEach fraction «300 drops (approximately 6 ml). 


£Position at which steroid was eluted from the LH-20 column was detected by isotopically labeled steroid. 
$Position at which steroid was eluted from the LH-20 column was detected by presence of white residue in tubes after drying 


fractions. 


. [Position at which steroid was eluted from the LH-20 column was detected by ultraviolet absorbance. 
{Position at which steroid was eluted from the LH-20 column was detected by cross-reactivity in radioassay. 


labeled isotopically were obtained from New England 
Nuclear, Boston, Massachusetts. 
. Extraction of 68-OHF from biological fluids. To 
each 5 ml aliquot of urine or amniotic fluid wás added 
0.1 ml of recovery solution containing 25,000 cpm of 
68-hydroxycortisol-3H(G)/iml of methanol (specific ac- 
tivity 3.0 Ci/mmole). The samples were then extracted 
by a modification of the method of Frantz and associ- 
ates.!! Samples were extrácted once with 5 ml of ethyl 
acetate for urine and 15 ml of ethyl acetate for amniotic 
fluid. After washing with sodium hydroxide, . acetic 
acid, and water, the extracts were centrifuged to re- 
move remaining water droplets and then evaporated to 
dryness at 40* C under riitrogen and the dried extracts 
were stored at 4? C. 

Separation of steroids by column chromatography. 
Dried extracts were dissolved in 1 ml of the chro- 
matography solvent system containing analytic grade 


. hexane : benzene : methanol (65:15:20). Each sample 


was then applied to the top of a glass chromatography 
column (0.9 by 25 cm, Bio-Rad Laboratories, Rich- 
mond, California) packed to a height of 21 cm with 


Sephadex LH-20, particle size graded according to the 
custom .lot No. 96-39-5-A (Pharmacia, Sweden). The 
samples were eluted with the solvent system, and 
6 ml fractions were collected. Under these conditions 
68-OHF was eluted in fractions Nos. 16 to 20 iriclusive 
and, provided that the Sephadex was not allowed to 
dry, a constant elution profile (monitored with ?H-— 
68-OHF) was obtained for several months without re- 
packing the columns, Fractions 16 to 20 were pooled, 
evaporated to dryness at 40? C under nitrogen, and 
stored at 4? C. 

Recovery EE Recovery measurements 
were made for each sample to enable correction for 
losses during the extraction and separation proce- 
dures. Fractions 16 to ?0 were dissolved in 1 ml of assay 
buffer (0.01M phosphate, pH 7.4, containing 1.15 gm 
of sodium phosphate, 0.258 gm of potassium phos- 
phate, 4.09 gm of sodium chloride, 1.0 gm of bovirie 


serum albumin fraction V, and 1.0 gm of sodium azide 


per liter). From each of these 1 ml test solutions 0.5 ml 
was counted on a scintillation counter for 10 minutes. 
The percentage recovery was then calculated by com- 
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.100 ng 68-OHF 
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Undil. 


Undi. MATERNAL 
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Fig. 2. Biberon of dose-response dilution curves of maternal urine (O) and amniotic fluid (A) 


containing 68-OHF to curves obtained from pure 68-OHF standard used to assay urine (6) and 


amniotic fluid (a). Each point represents the mean of triplicate determinations. 


us the recovery counts from each test solution with 
“100% recovery" vial containing 0.1 ml of the recov- : 


ery solution added to each specimen before extraction 
(2,500 cpm of 3H-68-OHF in methanol) and 0.5 ml of 
assay buffer. The addition of buffer was essential to 
ensure that this vial was subjected to the same quench- 
ing effect as tlie test vial was exposed to. Typical re- 
coveries ranged from 28% to 52% in a group of 20 
urine and 10 amniotic fluid RDeVHnens (mean of 47% + 
5%). 

Quantitation, of 68-OHF. Levels of 68-OHF were 
found to be different in urine and amniotic fluid; 
therefore, separate- standard curves were constructed 
(Fig. 1). Dog plasma, "stripped" of steroids with 30 to 
60 mesh Florisil (Matheson, Coleman & Bell, Norwood, 
Ohio), was used as the source of corticosteroid-binding 
globulin (CBG)'* for this radioassay. The dog plasma 
was diluted with distilled water to 1% for the assay of 
urine samples and to 0.5% for amniotic fluid. Both 
solutions were labeled by the addition of *H-cortisol to 
give approximately 12,000 cpm/ml and then incubated 


at 4° C for at least 12 hours prior to use, the solutions 
being stable at this temperature for 2 months. Standard 
curves were constructed with the use of seven standard 
solutions ranging from 0 to 100 ng of 68-OHF per 0.2 
ml of assay buffer for the assay of urine and 0 to 20 ng 
of 68-OHF per 0.2 ml for amniotic fluid. 

The assay was carried out in triplicate in 10 by 75 
mm glass tubes. For the standard curve 0.2 ml aliquots 
of each standard solution were added to assay tubes. 
From each of the test solutions (0.5 ml remaining after 
recovery determination) aliquots were added to assay 
tubes (0.025 ml for urine extracts, 0.1 ml for amniotic 
fluid) and the total volume in each tube was increased 
to 0.2 ml with assay buffer. Labeled CBG (1 ml) wás 
then added to all assay tubes, which wére mixed and 
ihcubated in a 40* C water bath for 5 minutes. The rack 
of tubes was immediately transferred to an ice-water 
bath for 15 minutes before the addition of 0.2 mi of 
cold (4° C) dextran-coated charcoal (0.5% charcoal, 
Norit A, 0.5% dextran T-20, in assay buffer) to all assay 
tubes, which were mixed and incubated for à further 
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AMNIOTIC FLUID 


1/4H0-gj9 Bu 


GROUPS 


Fig. 3. Mean levels of 68-OHF + | SEM in urine and amniotic fluid of normal patients. The number 


of patients per group is indicated in parentheses. Groups: d, male subjects; (pill female subjects 
receiving oral contraceptive medication; (no'pill), female subjects not receiving estrogenic medica- 
tion; Ist TRI, first trimester of pregnancy; 3rd TRI, third trimester of pregnancy. 


10 minutes in the ice-water bath. All tubes were then 
centrifuged at 1,500 x g for 10 minutes at 4° C, and 
the decanted supernatant was counted for 5 minutes or 
to 1.5% error. An additional three vials containing 1 ml 
of labeled CBG and 0.4 ml of buffer were counted with 
each assay as a measure of the total counts added to the 
assay tubes. Values were read off the standard curve 
and then adjusted for the percentage recovery. Finally, 
urine results were converted to micrograms of 68-OHF 
excreted per 24 hour and amniotic Auid results were 
expressed as nanograms of 68-OHF per milliliter. 
Assay specificity was validated by diluting some urine 
and amniotic fluid specimens with distilled water prior 
to extraction of 68-OHF from a 5 ml aliquot of the 
specimens as described above. The standard 68-OHF 
dose-responsé curves used for urine and amniotic fluid 


were then compared for parallelism with curves ob- f 


, tained from serial dilutions of urine and amniotic fluid 
containing known amounts of 66-OHF. 
Statistical analyses. Statistical differences in the 


mean levels of 68-OHF in urine and amniotic fluid of 
the various groups of patients were compared by one- 
way analysis of variance with the use of a Newman- 
Kuels range test for multiple means." 


Results 


Standard curve. Fig. 1 shows representative stan- 
dard curves obtained in the radioassay of 68-OHF in 
urine and amniotic fluid. The working range for the 
assay was 0 to 50 ng of 68-OHF for urine and 0 to 20 
ng of 68-OHF for amniotic fluid. i 

Sensitivity. The sensitivity of the assay, defined as 
twice the standard deviation of the determination of 
zero on the standard curve, was 3.2 ng/ml for urine 
and 1.9 ng/ml for amniotic fluid. l 

Precision. An index of precision of the assay was 
established from replicate assays of pooled third- 


trimester urine samples. The intra-assay coefficient of 2 


variation for 12 urine samples assayed in triplicate, all 
on the same standard curve, was 12.5%. The interassay 
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coefficient of variation for 12 urine samples asszyed in 
triplicate, each ona different standard curve on -liffer- 
ent working days, was 12.9%. 

Specificity. The ethyl acetate extract of urir= con- 
tained 68-OHF, other steroids, and an unidentified 
‘substance (X). The latter material could be detected 

when the extract was chromatographed on the column 

and all the eluted fractions were monitored by radio- 
assay. 

The elution profile of various steroids ftom a 
Sephadex LH-20 column, their identification by 5ne or 
more methods, and their respective cross-reacivities 
with 68-OHF are listed in Table I. Only estetrol (Frac- 
tions 18 to 21) eluted with 68-OHF (Fractions 16 -o 20), 
but its cross-reactivity with 68-OHF was negigible. 
Fractions preceding 68-OHF contained: severo] ste- 
roids which, if not separated chromatograpF ically, 
would otherwise cross feact to varying degrees with 
68-OHF in the assay, the most notable being cortisol 
(Fractions 8 and 9) and substance X (Fractions 8 t5 14). 

Fig. 2 illustrates that the slopes of the dose-response 
curves for urine and amniotic fluid dilutions are nighly 
similar to their respective assay slopes with the ise of 
the purified 68-OHF standard. 

Urine and amniotic fluid analyses. Fig. 3 shows ihe 
méan levels of 68-OHF + 1 SEM in urine and amniotic 
fluid of various groups of normal patients as Jeter- 
mined by the radioassay. Levels of 68-OHF in urine 
did not differ significantly between male subjects (300 
18/24 hour) and nonpregnant female subject: (313 
ug/24 hour) or those in the latter group who were re- 
ceiving estrogenic medication (227 ug/24 hour) Dur- 
ing the first trimester of pregnancy, urinary le~els of 
68-OHF began to rise to 430 ug/24 hour (p — 0.10) 
and by the third trimester had increased markeily to 
863 ug/24 hour (p < 0.01). Amniotic fluid levels of 
68-OHF rose significandy from 5 ng/ml durirg the 
first trimester of pregnancy to 19 ng/ml durirg the 
third trimester (p « 0.002). 


. Comment 


The assay described herein for the specific mea- 
surement of 68-OHF is of sufficient sensitivity to detect 
levels as low as 2 ng/ml and can be completed wi hin 6 
hours. Other binding proteins in rabbit, ovine, and 
human plasma did not prove to be as effective, when 
tested as an assay component, as did 0.5% or 1.0% dog 
plasma. Radiolabeling of the plasma CBG wita ?H- 
cortisol rather than *H-68-OHF increased the sen- 
sitivity of the assay, and we attributed this differe ace to 
the relatively low specific radioactivity of the °+-66- 
OHF. The specificity of the present assay is acKieved 
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first by extraction of extremely polar steroids by the use 
of ethyl acetate and second by separation of these ex- 
tracted constituents from each other with a simple. 
column-chromatography step. This is in contrast to - 


previous attempts to quantitate 68-OHF, which re- , 


quired multidimensional paper chromatography and 
which ultimately depended on the general Porter- 
Silber chromagen reaction.* * 17 During the progress 
of our work a-radioimmunoassay was reported for 
68-OHF.?* ?! The use of radioimmunoassay would af- 
ford greater sensitivity and the processing of larger 
numbers of specimens, although at least one method?? 
nevertheless requires ethyl acetate extraction of speci- 
mens and separation of 68-OHF from cortisol by col- 
umn chromatography. However, the assay system uti- 
lized in the present report has a limit of sensitivity well 
below the quantities of 68-OHF found in urine and 
aniniotic fluid, and the 24-hour urine levels which we 
detected in male and nonpregnant female subjects are 
virtually identical with values obtained by radioimmu- 
noassay. zn 

Present assay values for 68-OHF in urine specimens 
obtained from nonpregnant patients and during the 
third trimester of pregnancy are in agreement with 
values obtained by the earlier method? Our finding 
that amniotic fluid levels of 68-OHF increase with ad- 
vancing gestation suggests a potentially significant con- 
tribution by the fetus to the total 68-OHF pool. How- | 
ever, in contrast to earlier reports* ? that estrogenic” 
compounds can enhance urinary excretion of 658-OHF, 
we could not demonstrate this effect in patients who 
were receiving oral contraceptive medication. 

There is evidence that, in addition to the very sig- 
nificant quantities of 68-OHF, trace amounts of other 
extremely polar steroids also exist in pregnancy urine, 
including a 20-hydroxysteroid derivative of 68-OHF.* 
The placenta is apparently a minor contributor to the 
production of 68-OHF or its 20-hydroxysteroid de- 
rivatives.? It may be that the steroid constituents of 
substance X are a composite of hydroxylated deriva- 
tives of cortisol and other steroids extracted by ethyl 
acetate. We conclude that substance X is not a gluc- 
uronide conjugate since its column elution profile was 
unaltered after treatment with B-glucuronidase. 

Previous investigators^ ?* *5 have noted that newborn 
infants excrete a high proportion of unconjugated cor- 
tisol metabolites in urine compared to the predominant 
glucuroconjugates excreted in children and adults. 
This difference was attributed to a relative immaturity 
of the hepatic glucuronosy] transferase system in neo- 
nates. In another study it was reported that ‘urine 
levels of 68-OHF are markedly increased above normal 


* 
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pregnancy levels in patients with toxemic pregnancy? 
The present repor: on 68-OHF offers the possibility of 
routine investigation of this major steroid metabolite in 
* both urine and amniotic fluid of potential abnormal 
pregnancies and in selected endocrinopathies. 
ee 
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68-Hydroxycortisol levels in maternal urine of 
pregnancies complicated by prematurity : 


D. C. CUMMING 
E. J. LOVE 

` F. L. LORSCHEIDER 
Calgary, Alberta, Canada 


Maternal urinary 68-hydroxycortisol (68-OHF) and creatinine leve's were measured in 28 patients 
with singleton pregnancies admitted in apparect premature labor and in 17 women with singleton 
pregnancies delivered at term. Urine specimers were collected immediately after admission but 
prior to the initiation of active clinical interventi-n and management. Fourteen patients in true 
premature labor who were spontaneously delivered less than 24 hours after admission had 
significantly elevated 68-OHF levels (1,144 + = 10 ng/ml) compared to levels in 14 patients in false - 
premature labor who were delivered more thar 48 hours after admission (544 + 88 ng/ml). The 
mean ratio of 68-OHF to creatinine was also eevated in patients in true premature labor (184.5) 
compared to ratios in patients delivered more fhan 48 hours after admission and in women in labor 
at or near term (range 123.4 to 128.6). The absolute levels of creatinine in all groups did not differ 
significantly, suggesting that the excretion of 6,:-OHF proceeds independently of any change in 
renal function. Only in patients in the true premature labor group were 68-OHF levels correlated 
with creatinine levels. However, in urine obtained within 24 hours prior to premature delivery, 
68-OHF levels did not appear to be related to he presence or absence of neonatal respiratory 
distress syndrome. It is concluded that measurement of 68-OHF may provide an objective criterion 
for directing tocolytic therapy to those patients in true premature labor. (AM. J. OBSTET. GYNECOL. 


139:250, 1981.) 


RISING FETAL CORTISOL levels in late pregnancy are 
responsible for a number of maturational eveats in 
preparation for labor.’ Cortisol can induce enzzmatic 
changes in the placenta, which lead to alteratiens in 
progesterone and 17f-estradiol levels immeciately 
preceding labor.? Glucocorticoids are also respcasible 
for differentiation of type II pneumocytes and their 
subsequent synthesis and release of surfactant.” There- 
fore, information about fetal cortisol productioa, ob- 
tained by a noninvasive technique, could have po=ntial 
clinical applications in fetal assessment. 
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Hepatic hydroxylation of cortisol serves to facilitate 
its metabolism and excretion as 68-hydroxycortisol, 
which has been found to be a prevalent unconjugated 
polar metabolite in maternal urine, in the urine of 
neonates, and in amniotic fluid. ° The maternal uri- 
nary excretion of 68-hydroxycortisol (68-OHF) during 
pregnancy has been attributed to the influence of es- 
trogens,^ ? and it has been suggested that the high 
proportion of 68-OHF in fetal and neonatal urine may 
be due to a relative immaturity of the glucuronosyl 
transferase system.* * !* Furthermore, the immaturity 
of renal function in the fetus and early neonate could 
also tend to favor the excretion of unconjugated polar ` 


metabolites inasmuch as it has been shown that adult 


renal insufficiency impairs excretion of conjugated 
corticosteroids.!! Thus, the fetus would appear to be a 
major contributor to the maternal pool of 68-OHF and 
measurement of this polar metabolite could serve to 
differentiate, to a degree, cortisol excreted by the fetus 
from that originating in the mother. 

The objectives of the present study were to deter- 
mine the levels of 68-OHF in maternal urine of pa- 
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Table I. 68-OHF and creatinine levels in urine from patients in apparent premature labor and during or 


before term labor 









Patients delivered within 
24 hours of admission (14) 


68-OHF (ng/ml) 1,144 + 210 
Creatinine (mmoles/L) 6.20 + 1.19 
DRONE. 184.5 
Creatinine 


Patients admitted in premature labor 


Patients delivered more than 
48 hours after admission (14) 










Patients delivered at term: 


Patients evaluated 
during labor (9) 





Patients evaluated 
before labor (8) 


544 + 88 829 + 341 677 + 237 
4.23 + 0.64 -6.72 + 0.97 5.33 + 1.68 
128.6 123.4 127.0 





Values are means + SE. Number of patients per group is indicated in parentheses. 


tients whose pregnancies were complicated by prema- 
ture delivery and to determine the relationship between 
68-OHF levels and premature labor and the neonatal 
respiratory distress syndrome. E 


Material and methods 


Patient selection. All patients admitted to the Foot- 
hills Provincial General Hospital in Calgary over a 
3-month period, in the spring of 1978, because of pre- 
mature labor were asked to participate in this study. 
Each volunteer provided a voided urine specimen 
shortly following admission but prior to the initiation 
of active intervention to forestall the continuation of 
premature labor and delivery. For comparison, urine 
samples were obtained from women with normal term 
pregnancies—eight from women within 48 hours of 
normal delivery and nine from women in active labor. 

For this report, only the results for the 28 women 
admitted in premature labor whose pregnancy resulted 
in the delivery of a normal living infant of low birth 
weight (less than 2,500 grams), whose labor was neither 
augmented nor terminated by caesarean section, were 
considered. 

Assay of urine specimens. A specimen of urine 
voided immediately upon admission was obtained and 
a 5 ml aliquot was stored frozen at —20° C. The assay 
for urinary 68-OHF was performed according to the 
method of Bowler-Wong and associates.” In an at- 
tempt to relate 68-OHF levels to renal function, uri- 
nary creatinine levels were determined on an S.M.A.C. 
autoanalyzer by means of a modification of the Jaffe 
reaction. 


Results ' 


Of the 28 patients who were spontaneously delivered 
of normal infants of low birth weight, 14 were deliv- 
ered within 24 hours of admission for premature labor 
and 14 were delivered 48 hours or more from the time 
of admission. For the latter group, the interval between 
admission and delivery varied from 2!⁄ to 68 days, with 


a mean of 31.4 days. Each group had received identical 
obstetric management on admission. The gestational 
age of the infant was considered compatible with the 
date of the last menstrual period and confirmed that 
the maternal urine sampling was done between 140 
days (Alberta limit of viability) and 259 days (limit of 
prematurity). Within each group, 11 of the 14 neonates 
fell between the tenth and ninetieth percentiles of 
weight-for-dates criteria, as stated by Lubchenco and 
associates. '$ 

- Table I lists the levels of 68-OHF and creatinine in 
urine from patients in apparent premature labor and 
during or before term labor. It can be seen that pa- 
tients in premature labor who were delivered in less 
than 24 hours had significantly (p < 0.025) elevated 
68-OHF levels (1,144 + 210 ng/ml) when compared to 
patients who were delivered more than 48 hours after 


‘admission (544 + 88 ng/ml). The 68-OHF levels ob- 


served in patients before and during normal term labor 
were not significantly different. 

Urine creatinine levels in patients with premature 
labor were riot statistically different in the two groups 
delivered less than 24 or greater than 48 hours after 
admission. Similarly, urine creatinine levels did not 
change significantly before or during normal term 
labor. | 

In Table I the 68-OHF/creatinine ratios of the vari- 
ous groups are compared. It can be seen that the ratio 
remains relatively constant (123.4 to 128.6) in three 
groups but is greatly elevated (184.5) in those patients 
with true premature labor delivered less than 24 hours 
after admission. In this latter group we also observed a 
significant correlation (r = 0.81, p « 0.001) between 
levels of 68-OHF and creatinine. No such correlation 
was observed in the other three groups. 

Birth weights and gestational ages of all premature 
infants were each independently examined relative to , 
68-OHF excretion and no correlations were found. 
There did not appear to be any trends between the 
presence or absence of neonatal respiratory distress in 
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the infants evaluated by chest x-ray film ard the 
68-OHF levels in maternal urine obtained witFin 24 
hours prior to delivery. 


Comment 


. The findings in the present investigation clearl- indi- 
cate that elevated maternal levels of 68-OHF caz por- 
tend delivery in those patients who are admittec. with 
true premature labor. Because collection of 24-hour 
urine specimens was not possible in these patien s, the 
urine creatinine determinations were used as an ndex 
of renal function. Although there was a tenden y for 
urine creatinine levels to change during labor, the shift 
was not significant and the ratio of 68-OHF to creati- 
nine remained constant in all groups except the group 
in true premature labor. This would suggesr that 
excretion of 68-OHF proceeds independent o^ any 
possible change in renal function. It is interesting to 
note that 68-OHF and creatinine levels in urine were 
correlated only in the group of 14 patients in tru- pre- 
mature labor. As speculation we suggest tha this 
finding may represent a maximum clearance ct 6f- 
OHF associated with true premature delivery. Fur- 
thermore, we cannot account for these differen es in 
68-OHF excretion on the basis of variation in zesta- 
tional ages of the two populations admitted as candi- 
dates for possible premature delivery, because nermal 
pregnancies sampled serially throughout gesation 
show elevated but relatively constant levels of 68-OHF 
excretion between 217 and 241 days of gestatior (un- 
published data). 

Although the fetal versus maternal contributicns to 
the 68-OHF pool are difficult to resolve, the very sig- 
nificant increase in amniotic fluid 68-OHF levels which 
we have observed as gestation advances" is consstent 
with the explanation offered by others,* > !? thet the 
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fetus and neonate excrete significant quantities of 
68-OHF in lieu of glucuronide-conjugated cortisol be- 
cause of an immature glucuronosyl transferase system. 


Therefore, it would seem possible that short-term ° 


changes in urinary levels of 68-OHF could reflect al- 
terations in the fetal excretory pattern of this polar 
metabolite secondary to changes in fetal adrenal cor- 
tisol formation. We have noted normal decreasing 
levels of 68-OHF in amniotic fluid in late pregnancy 
(unpublished data) which may represent an increasing 
maturation of the glucuronosyl transferase system as 
term approaches. This could explain the differences in 
68-OHF excretion between patients in premature 
labor versus those in term labor observed in the present 
investigation. 

It is well established that following a rise in exoge- 
nous corticosteroid levels there is a delay in the activa- 
tion of the enzyme system involved in the production 
of surfactant.'* !? Other factors in addition to gluco- 
corticoid levels are also responsible for manifestation of 
the respiratory distress syndrome.'* Therefore, our in- 
ability to predict the occurrence of respiratory distress 
syndrome on the basis of 68-OHF levels may be due to 
a variety of causes, including insufficient time for allow- 
ing metabolic processes to develop in infants who were 
delivered less than 24 hours after admission. 

In conclusion, further investigation would seem war- 
ranted in view of the evidence that elevated 68-OHF 


levels may identify those fetuses particularly likely to be i 


delivered within 24 hours, thereby permitting re- 
evaluation of tocolytic therapy and its direction toward 
appropriate patients in true premature labor. 


We thank E. M. Peters, Dr. R. Baynton, and: the 
Nursing Staff of Unit 53, Foothills Hospital, for their 
assistance. 
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Qualitative amniotic fluid volume determination by 
ultrasound: Antepartura detection of intrauterine 


growth retardation 
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Qualitative amniotic fluid volume (AFV) was deermined by a linear array ultrasound method in 120 
patients referred with a diagnosis of intrauterire growth retardation (IUGR). Eighty-nine of these ' 
patients were delivered of a normal infant; the “alse positive rate by clinical methods alone was 
74.2%. Qualitative AFV was termed normal if zt least one pocket of amniotic fluid measuring 1 cm 
in its broadest diameter was identified. Qualitaive AFV was normal in 91 patients, and 86 were 
delivered of a normal fetus (93. 496). In contras, qualitative AFV was decreased in 29 patients, and 
26 were delivered of a fetus with IUGR (89.996. These differences were highly significant. Perinatal 
morbidity was increased tenfold in patients witL decreased AFV. Overall, 26 of 31 IUGR fetuses 
(83.4%) demonstrated decreased qualitative AFV. (AM. J. OBSTET. GYNECOL, 139:254, 1981.) 


INTRAUTERINE growth retardation (IUGR), 
as a birth weight of less than the tenth percent le for 
gestational age and sex, complicates up to 10% of all 
pregnancies and is associated with a sixfold to eigatfold 
increase in perinatal mortality and morbidity.! Ir a re- 
cent study, Morrison and associates? reportec that 
IUGR was present in 7.596 of perinatal deaths eccur- 
ring in the Province of Manitoba. Despite recogaition 
of the high prevalence and serious nature of this com- 
plication, less than 40% of infants with IUGR are rec- 
ognized before delivery? IUGR has been broadly 
classified into two categories: IUGR resulting frcm an 
early embryonic insult with decreased cell numbe-; and 
IUGR resulting from impaired cell growth secoadary 
to redüced metabolic and nutritive placental func- 
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tion.** Whereas the former category (decreased cell . 


number) is rarely amenable to therapy, the latter cate- 
gory (uteroplacental insufficiency) may be effectively 
treated by appropriate delivery of the infant.’ 

Serial ultrasound measurement either of fetal growth 
parameters (e.g., biparietal diameter) or of uterine 
growth (total intrauterine volume) has been proposed 
as the means for detecting the fetus with IUGR.* 8 
Other authors® have reported measurement of the 
head/abdomen ratio as a useful method for detecting 
1UGR. Each of these methods is based on a nomogram 
relating the given variable (e.g., biparietal diameter 
growth) to gestational age. Unfortunately, since abso- 
lute gestational age may be in doubt in up to 40% of 
normal pregnancies, and in an even higher proportion 
of those in which IUGR is suspected, practical clinical 
application of those ultrasound morphometri ic meth- 
ods may be difficult. Thus, Campbell and associates,? 
for example, reported only a 12% improvement in de- 
tection of IUGR on the basis of serial biparietal diame- 
ters as compared to clinical means alone. 

Oligohydramnios has long been recognized as a clin- 
ical hallmark of dysmature IUGR. Amniotic fluid is 
readily identified by ultrasound. In a recent study, 
qualitative amniotic fluid volume (AFV) as determined 
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by a real-time ultrasound method proved to be useful 
in screening for IUGR." In this high-risk pregnant 
population, 20 of 2] infan:s with IUGR (96%) demon- 
strated decreased qualitative AFV (<1 cm pockets).'? 


These observations prompted this prospective study 


destgned to determine the value, if any, of qualitative 
AFV in patients in whom there was clinical suspicion of 
IUGR. 


: Method 


Qualitative amniotic fluid volume determinations. 
Study patients were scanned in a supine position by 
means of a linear array real-time ultrasound method* 
with a 3.5 megahertz transducer. The entire uterus was 
scanned to determine fetal lie and attitude. Pockets of 
amniotic fluid were identified and the size of the 
pockets was determined by freeze-frame mode and 
electronic calipers. Pockets were measured in their 
broadest diameter. In most instances, the largest 
pockets of amniotic fluid were found in the region of 


the fetal limbs. Classification of qualitative AFV as 


normal or abnormal was based on a previously re- 
ported blind study that demonstrated a significant in- 
crease in the incidence of IUGR in fetuses with pockets 
of amniotic fluid of less than 1 cm.” Accordingly, in 
this study, qAFV was coded normal if any pockets ex- 
ceeded 1 cm in the broadest diameter. Patients with the 
largest pockets of amniotic fluid measuring less than 1 
cm in the broadest diameter were coded as having de- 
creased fluid. No attempt was made to measure serial 
change in AFV since the size of this pocket varied with 
fetal position. l 

Study population. The study population consisted of 
150 consecutive patients referred with a clinical diag- 
nosis of IUGR based upon a discrepancy of at least 4 
weeks’ size between gestational age and fundal height. 
At the time of referral, a repeat history was obtained 
and physical examination was performed. Patients with 
obviously mistaken dates or decreased fundal height 
because of transverse lié were excluded from the study. 
The remainder of the patients were classified as having 
suspected IUGR. x 

Management protocol. In this study, management of 
patients with suspected IUGR was based entirely on 
qualitative AFV ‘determination (Fig. 1). Patients with 
normal qAFV were classified as having mistaken dates, 
and the gestational age was adjusted according to the 
probable last normal menstrual period (LNMP). Re- 
peat examination was not performed in these patients. 


*Advanced Diagnostic Research, Ltd., Model 2130 AA, 
Phoenix, Arizona. 
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Fig. 1. Management protocol in suspected IUGR. 


Table I. Perinatal mortality and morbidity 













5 Minute Fetal 
Apgar distress 


<7* in labor* 


AGA 89 2 22 3 33 0 
IUGR 31 6 22} 9 33} 4 







Perinatal 
mortality 










Rate per 1,000 
0 


33.3/1,000 





AGA: Appropriate for gestational age. 
*Per live births. 
tp < 0.05 chi square. 


Patients with decreased qualitative AFV were consid- 
ered to probably have IUGR, and immediate delivery 
was recommended. Exceptions to this protocol were 
patients with recognized fetal congenital anomaly or 
gross immaturity (<28 weeks). 

All infants were weighed and examined at delivery, 
and were considered to be growth retarded if the birth 
weight was less than the tenth percentile for gestational 
age and sex, with use of a sea-level nomogram." 

The gestational age for birth weight percentile was 
determined either by LNMP, when reliable, or by 
Dubowitz score,? when dates were unsure. In case of 
doubt, the Dubowitz score was taken as the final de- 
terminant of gestational age. In infants whose weight 
was less than the tenth percentile, signs of dysmature 
IUGR, such as decreased subcutaneous fat, hypogly- 
cemia, and polycythemia, were noted. The incidence of 
fetal distress in labor (defined as emergency termina- 
tion of labor), 5 minute Apgar score, and perinatal É 
mortality were recorded. 
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Table II. Perinatal mortality 


Name 


Gestational age (wk) 
C. D. 34 1,430 
eT. 32 1,030 
I. F. 34 1,250 
E. P. 27 600 


Table III. Incidence of IUGR in patients with 
“suspected” IUGR 





Clinical estimate ' 120 31 25.8 74.9 — 
only 

Qualitative AFV 

Normal (71 cm) 9] 5 6.6 — 6.6 

Decreased («1 cm) 29 26 89.6* 10.4 — 


*p « 0.001 by chi-square test. 


Results 

One’ hundred fifty consecutive patients were re- 
ferred with a .clinical diagnosis of IUGR. Thirty of 
these patients (20%) were excluded from this study be- 
cause of obvious mistaken dates (N — 26) or transverse 


lie (N = 4). None of the 30 patients who were excluded : 


was delivered of an infant with LUGR. The other 120 
patients were considered to be at risk for IUGR and 
form the basis of this report. The gestational age of 
these patients at the time of referral ranged from 27 to 
40 weeks. All of these patients had a minimum of 4 
weeks’ discrepancy between clinical size and dates 
(mean, 5.6 + I week; range, 4 to 12 weeks). In 81 pa- 
tients (6795) the LNMP was known, and in the other 39 
patients the LNMP was unknown (33%). Twenty per 
cent of patients were first examined before 12 weeks’ 
gestation, 36% between 12 and 26 weeks’ gestation, and 
44% after 26 weeks’ gestation. One hundred five pa- 
tients ‘were multiparous (87.196), and seven of these 
(6.6%) had previously been delivered of an infant with 
IUGR. Most of the patients studied (80%) had histori- 
cal high-risk factors (e.g., hyper tension). 

. Thirty-one patients were delivered of an infant with 
IUGR (25.8%). The false positive rate by clinical means 
alone was 74:2% (89 of 120 patients). Twenty-six of 31 
infants with IUGR weighed less than the, fifth per- 
centile for gestational age and sex (86.5%), and the 
remainder weighed between the fifth and tenth per- 
centiles. The mean gestational age for infants with 
IUGR was 37.2 + 1.2 SEM weeks, as compared to 
38.8 + 1.5 SEM weeks for normal infants (not sig- 
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nificant by Student's t test). The incidences of fetal dis- 
tress in labor, low 5 minute Apgar score, and perinatal 
mortality were significantly increased in infants with 
IUGR (Table 1). There were four perinatal deaths in 
the study group (33.3 per 1,000), and all occurred in 
infants with IUGR (Table II). All but one of these 
deaths were directly attributed to congenital anomalies. 
The corrected perinatal mortality was 8.3 per 1,000 live 
births. 

Qualitative amniotic fluid volume (Tabie III). 

Normal qualitative AFV (>I cm pocket). Qualitative 
AFV was recorded as normal in 91 of 120 study pa- 
tients (75.8%); 86 subsequently were delivered of an 
infant appropriate for gestational age (93.4%). The 
mean interval between last observation and delivery 
was 19.1 + 3 SEM days (range, 0 to 60 days). Five of 91 
patients with normal qualitative AFV were delivered of 
an infant with IUGR (false negative rate 6.6%). All five 
infants with IUGR were delivered within 7 days of the 
last observation. Three of these five infants with IUGR 
weighed less than the fifth percentile (60%). Four of 
these five infants were delivered vaginally, unevent- 
fully; and the fifth infant was delivered by emergency 
lower-segment cesarean section because of prolonged 
bradycardia and was found to have a true knot in the 
cord. None of these five infants developed neonatal 
morbidity. The. mean duration of hospital stay was 
4.0 + 1 day (range, 3 to 7 days). | 

Decreased qualitative AFV («1 cm pocket). Qualitative 
AFV was recorded as decreased in 29 of 120 patients 
(24.2%); 26 of these patients were delivered of an in- 
fant with IUGR (89.6%). The incidence of IUGR was 
significantly increased in these patients as compared to 
patients with normal qualitative AFV (p < 0.001 chi 
square). The mean interval between last observation 
and delivery was 3.9 + 5 days (range, 0 to 35 days). 
Delivery was delayed in four patients, in one instance 
because of gross immaturity (27 weeks) and in three 
instances because of recognized congenital anomalies 
(Table I). All of these infants died in utero. Labor was 
induced in the other 25 patients with decreased quali- 
tative AFV; in 11, development of fetal distress re- 
quired delivery by cesarean section (44%) and all in- 


fants were growth retarded. Nineteen of the 25 surviv- 


* Volume 139 
Number 3 


ing fetuses (76%) developed neonatal morbidity (e.g., 
hypoglycemia). Mean duration of hospital stay for sur- 
viving infants was 7.7 + 2.0 days (range, 3 to 16 days). 


Comment 


Déspite an increasing awareness of the importance of 
IUGR as a cause of perinatal mortality and morbidity, 
antepartum detection of this complication reniains 
poor. Identification of the high-risk fetal by clinical 
methods alone is difficult because of inaccuracies in 
estimtes of true gestational age and weight of the fetus. 
In this study, 91 of 120 women with clinical suspicion 
of IUGR (74.8%) were delivered of normal infants. In 
contrast, Campbell? reported detection of only 35 of 


115 (28.7%) growth-retarded infants by clinical meth- 


ods alone. Thus, the sole use of clinical methods to 
detect IUGR appears to be inadequate. 
Oligohydramnios is a clinical hallmark of dysmature 
IUGR. In this study, 26 of 31 growth-retarded fetuses 
(83.9%) had ultrasound evidence of decreased amni- 
otic fluid. The etiology of this phenomenon is specula- 
tive. Experimental chronic uteroplacental insufficiency 
in fetal lambs and monkeys is associated with an in- 
creased incidence of IUGR. !* Fetal hypoxemia is 
characteristically observed in these fetuses. Similarly, 
cord blood Po; is reported to be significantly reduced 
in growth-retarded human fetuses." In the second half 
of pregnancy, fetal urine and lung liquid are major 
contributors to the amniotic fluid pool.'® Experimental 
hypoxemia in chronically instrumented fetal lambs re- 
sults in reflex redistribution of cardiac output, so that 
renal blood flow falls dramatically and pulmonary 
blood flow nearly ceases.!* We postulate that one mech- 
anism for oligohydramnios in growth-retarded human 
fetuses may be a decreased production of fetal urine 
and lung liquid as a result of hypoxemia-induced redis- 
tribution of cardiac output. This hypothesis is sup- 
ported by reports of a decreased production of fetal 


urine and decreased fetal breathing movements in- 


human fetuses with IUGR.!* !? In accordance with this 
hypothesis, qualitative AFV determination may be 
viewed as a functional measure of the effect of IUGR. 
This concept is important since it implies that screening 
for IUGR by this method may be largely independent 
of the gestational age of the fetus. In contrast, ul- 
trasound morphometric measurements of IUGR, such 
as determination of total intrauterine volume and 
head/abdomen circumference ratio, require precise 
knowledge of gestational age for interpretation. Com- 

: bined functional and morphometric measurements in 
patients with known gestational age are likely to be 
complementary. 
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In this study, qualitative AFV determination by a 
real-time ultrasound method was useful in differentiat- 
ing the normal from the growth-retarded fetus. Pa- 
tients with normal qualitative AFV were delivered of a 
normal infant in 93.496 of instances, whereas those 
with decreased qualitative AFV were delivered of a 
fetus with IUGR in 89.4% of instances. These differ- 
ences were highly significant. These findings also indi- 
cate that this method may identify the fetus at risk for 
perinatal morbidity and mortality, since patients with 
decreased qualitative AFV experienced a tenfold in- 
crease in fetal distress and neonatal depression, and all 
perinatal deaths occurred in this group. In addition, 
the duration of hospitalization for neonates with de- 
creased qualitative AFV was prolonged (7.7 + 2 days), 
as compared to that for infants with normal qualitative 
AFV (2.0 X 1 day). The high sensitivity (false negative 
rate of 6.6%) and specificity (false positive rate of 
10.4%) of the method and the rapidity and ease in its 
application make screening of high-risk populations a 
practical venture. ; 

In this study, we observed five patients with normal 
qualitative AFV who were delivered of fetuses with 
IUGR. We cannot explain these false negative results. 
Changes in amniotic fluid volume with advancing ges- 
tational age may represent one source of error. How- 
ever, the high true positive rate of IUGR (89.6%) in 
patients with decreased AFV over a wide range of ges- 
tational age (range, 27 to 42 weeks) indicates that these 
changes are unlikely to be a major source of error. It is 
noteworthy that none of these five false negative re- 
sults was associated with neonatal morbidity, whereas 
19 of 25 surviving growth-retarded fetuses with de- 
creased qualitative AFV (76%) developed neonatal 
morbidity. Since percentile ranking by birth weight 
does not indicate a pathologic state per se, it is possible 
that a proportion of these false negative results repre- 
sented normal “small” infants. We have also observed 
three infants who, despite decreased qualitative AFV, 
were normal at birth. Again, we cannot explain these 
false positive findings. Further studies on the mecha- 
nisms of oligohydramnios and rate of development in 
IUGR fetuses may provide an explanation for these 
false positive and false negative results. In addition, we 
have observed a high incidence of renal agenesis in 
patients suspected of IUGR and oligohydramnios 
(13.8%). The high rate of this lethal congenital anom- 
aly emphasizes the need for complete ultrasound 
examination of patients with oligohydramnios. 

A reasonable assumption seems to be that the accu- | 
rate detection of IUGR and early intervention may re- 
duce the high perinatal mortality and morbidity rate 
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associated with this disorder. These data indicate that 
qualitative AFV screening may be of value in the iden- 
tification of these fetuses, and, in particular, the fetuses 
in whom gestational age is unknown. Combination of 
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Phosphatidylglycerol and the lecithin/sphingomyelin (L/S) ratio were determined, and the shake test 
was performed, as indicators of fetal lung maturity, in more than 600 patients. A clinical review of 
the outcome was made in ali patients who underwent delivery within 2 days after collection of 
amniotic fluid. Correlation was made between phosphatidylglycerol, shake test, and L/S ratio 
results. L/S ratio had a false positive rate of 596, and a false negative rate of 58.196. The shake test 
had a false positive rate of 1.1%, and a false negative rate of 63.596. Phosphatidylglycerol 
determination had a false positive rate of 1.8%, and a false negative rate of 26.9%. 
Phosphatidylglycerol determination is an accurate predictor of fetal lung maturity, and predicts lung 
immaturity more correctly than do the L/S ratio and shake test. (AM. J. OBsTET. GYNECOL. 


139:259, 1981.) 


A CONTINUING NEED exists in the management of 
high-risk pregnancy for a precise test of fetal pulmo- 
nary maturity, which accurately predicts lung im- 
maturity as well. Lung surfactant is present in amniotic 
fluid as intact lamellar bodies which can be quantita- 
tively harvested as a pellet fraction by centrifugation at 
10,000 x g.* * Since January, 1978, at this institution, 
in addition to the routine analysis of the lecithin/ 
sphingomyelin (L/S) ratio and the shake test as indi- 
cators of fetal lung maturity, phosphatidylglycerol (PG) 
has been measured in the isolated pellet fraction. 
The L/S ratio and shake test are reliable predictors 
of fetal lung maturity,?7* except in diabetic mothers, 
whose infants have an increased incidence of respira- 
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Table I. Data base 






Delivery within 
2 days of 
fluid collection 






No. of PG determinations 636 244 
No. of shake test on same specimen 628 235 
408 103 


No. of L/S ratios on same specimen 


tory distress syndrome (RDS) despite a mature test re- 


` sult.* > & 57? Both tests, however, lack predictive accu- 


racy in that a negative result correlates poorly with fetal 
lung immaturity. Such a false negative result may lead 
to unnecessary prolongation of a high-risk pregnancy, 
or unnecessary administration of steroids. 

The major etiologic factor in the development of 
RDS is a deficiency of pulmonary surfactant"? which 
contains more than 50% dipalmitoyl lecithin.'* !5 Ma- 
ture surfactant, i.e., surfactant which contains PG, has 
better alveolar stabilizing properties than does surfac- 
tant which has not yet acquired PG.!' !5 In the absence 
of PG, the risk of RDS is significant, although devel- 
opment of the disease is not inevitable.!* 1> 18 An added 
advantage of measuring PG in amniotic fluid is its vir- 
tual absence from blood, meconium, and vaginal se- 
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'Table II. Results of PG, L/S ratio, and shake tet 
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Test Total No. of cass RDS (No.) - False negative (% ) False positive ( 96) 
43 18 E. 


cretions, all of which contain phospholipids anc other 
components which interfere with the measurer- ent of 
the L/S ratio and shake test.” * In specimens contam- 
inated with these substances the most accurate measure 
can be made by isolating the 10,000 x g pell t frac- 
tion, which eliminates the contaminating phospLolipids 
from the analysis. 

Several centers have measured phospholipads, in- 
cluding phosphatidylglycerol, in amniotic fluid, - ® 20723 
but the varying methodologies have made both: the in- 
terpretation and comparison of the data confu ing. In 
those studies, the presence of PG in amniotc fluid 
usually indicated fetal pulmonary maturity, azhough 
PG was often demonstrable only when the L S ratio 
and shake test were mature. The analyses he ein re- 
ported were performed on the lamellar body faction, 
isolated by centrifugation of the amniotic fluid sample 
at 10,000 x g,'and therefore represent a speciic mea- 
sure of fetal pulmonary surfactant. 


Material and methods 


Samples of amniotic fluid were collected for the 
usual clinical indications. 

The shake test was performed by the mehod of 
Clements and associates.” 

The L/S ratio measurement was a modificaticn of the 
method of Gluck and Kulovich,?$ with a value of 2 or 
greater indicating pulmonary maturity. 

The procedure for the determination of PG was 
commenced by centrifugation of amniotic zluid at 
140 X g for 5 minutes to remove cells and cel ular de- 
bris, and centrifugation of the resultant superratant at 
10,000 x g for 20 minutes to sediment surfacant par- 
ticles. The resulting supernatant was discarled and 
lipids were extracted from the pellet by suspension in 3 
ml of 0.85% NaCl and extraction with one vclume of 
methanol and two volumes of chloroform.? The lipid 
extract was dried, dissolved in 20 ul of chlcroform: 
methanol (2:1 volume), and applied to a ālica gel 
G-plate for development of two-dimensioral, thin- 
layer chromatography with the use of chlcroform: 
methanol:water (65:25:4 by volume) in the first di- 


L/S «2 : 58.1 - 
z2 60 3 - 5 
Shake test Negative 52 19 63.5 - ^ 
gu Positive 183 2 - 1.1 : 
PG Absent 26 19 26.9 - 
Present 218 4 - 1.8 


mension and butanol: acetic acid: water (90:30:30 by 
volume) in the second dimension.?* 

After air-drying the plates, phospholipids were vi- 
sualized with a molybdenum-blue spray reagent.” Each 
phospholipid was scraped from the plate, its phospho- 
rus content was measured,?? and the percentage of PG 
was calculated. The presence of PG was interpreted as 
being a positive test. l 

Correlation of test result with neonatal outcome was 
based on independent neonatal assessment by staff 
neonatologists. Criteria for the diagnosis of RDS in- 
cluded the clinical findings of grunting, tachypnea, 
sternal and intercostal retractions, and nasal flaring. 
Symptoms must have persisted longer than 6 hours 
and required oxygen therapy. 

Gestational age was calculated from the onset of the 
last normal menstrual period and checked by neonatal 
assessment. If neonatal assessment was within 2 weeks 
of determination by dates, the latter were considered to $ 
be accurate. Otherwise, the neonatal assessment of ges- 
tation was accepted. 


Results 


A total of 636 PG determinations was made (Table I). 
OF these, 244 were followed by delivery within 2 days 
of collection of amniotic fluid. Comparisons between 
PG, L/S ratio, and shake test include only this latter 
group of 244 cases. 

A false positive test was a result which predicted lung 
maturity, but the infant developed RDS. A false nega- 
tive result predicted lung immaturity, but the infant 
did not develop RDS (Table II). 

The false positive rate for L/S ratio was 5%, andtwo | 
of three cases occurred in diabetic pregnancies. The . 
false negative rate was 58.1%. 

The false positive rate for the shake test was 1.1%. 
One case was a diabetic pregnancy. The second case 
occurred in a patient who required cesarean section for 
premature labor at 35 weeks' gestation. The false neg-. 
ative rate for the shake test was 63.5%. 

The false positive rate for PG determination was 
1.8%. Three of the four cases occurred in diabetic 
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Table III. PG, L/S ratio, and outcome 







` LIS ratio 


` 14 





Total 
e. a PGpresent 0- 8 138 218 
-RDZ - 0 2t E 0 4 
PG absent 9 7 5 2 3 26 
RDS ` 8 4 5 1 1 19 


"*Not determined. 
{Diabetes mellitus in one patient. 
Diabetes mellitus in both patients. 


Table IV. PG, shake test, and outcome 





Shake test 


PG present — 13 180 8 218 
RDS - it en set 1 4 
PG absent 18 4 3 1 26 

1 19 


RDS. . 4 3 1 


*Not determined. 
{Diabetes mellitus. 


pregnancies in which the infants developed mild or 
moderate RDS, and made a good recovery. The only 
false positive result in a nondiabetic pregnaricy oc- 
curred in a multiparous patient with premature rup- 
ture of membranes of moré than 7 days. 'The week 
prior to delivery, she had received steroids to promote 
fetal lung development. The infant was delivered at 33 
weeks and 2 days of gestation, and was not asphyxiated 
at birth. The infant had positive blood cultures in the 
septic work-up and: developed mild RDS. f 

The false negative rate for PG determination was 
26.9%. 


PG was present in 22 cases in which the L/S ratio was” 


immature, and two infants developed RDS (Table III). 

One infant was born to a diabetic mother, and the 
other was described above as the only case of a non- 
diabetic PG false positive. PG was absent in two cases 
when the L/S ratio was mature, and one infant devel- 
oped severe RDS. RDS developed in 17 of 21 cases with 
absent PG and an L/S ratio of less than 2. 

.. PG was present in 30 cases with a negative shake test 
(Table IV), and two infants developed RDS. Both of 
the mothers were diabetics. PG was absent in three 
cases when the shake test was positive, and one of these 
infants developed mild RDS. PG was absent in 22 cases 


: with negative shake test, and 17 infants developed 


RDS. . 
PG was measured in 32 cases when both the shake 
test and L/S ratio indicated lung immaturity (Table V). 
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Table V. PG and outcome in cases with L/S ratio 
«2, shake test negative 


PG present ^. — 1l 1* 12 


PG absent 4 16 20 


*Diabetes mellitus. 


Table VI. PG, L/S ratio, and shake test in gestational 
diabetics (Class A) 





Test Total No. of cases RDS 
PG ' Absent 1 1 
i Present 26 0 
L/S . <2 7 1 
- 22 9 0 
Shake test Negative 5 1 
0 


: Positive 22 


Table VII. PG, L/S ratio, and shake test in patients 
with overt diabetes (White Classes B to R) 


Tela No afe 





Test RDS 
PG . Absent > 1 1 
: Present : “16 3 
>0<1% 8 3 
: 21% 8 0 
L/S <2 3 52 
=2 14 2 
Shake test Negative 5 3 
l 


Positive 12 


Of 12 cases with PG present, only one infant developed 
RDS, and this was the infant of a diabetic mother. PG 
was.absent in the other 20 cases, and 16 infants devel- 
oped RDS.: 

In an additional 10 fluids when an L/S ratio of less 
than 2 was attributed to the presence of blood in the 
sample, PG was present and no infant developed RDS. 

Infants of mothers with gestational diabetes did not 
deyelop RDS if any of the three tests indicated pulmo- 
nary maturity (Table VI). In overt diabetics (Table 
VII), a small number of infants developed RDS in the 


' presence of PG. However, if a PG value of 1% were 


accepted. as a positive test result in diabetic pregnan- 
cies, there were no false positives in our small number 
of cases.in which delivery occurred within 2 days of 
collection of amniotic fluid. 


Comment 


The presence of PG in the isolated lamellar body 
fraction (10,000 x g pellet) of amniotic fluid is a reli- 
able indicator of fetal pulmonary maturity. À mature 
L/S ratio and shake test were virtually always associated 


> 5, 
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with the presence of PG. However, PG was also present 
in many cases in which there was an immature shake 
test or L/S ratio, and unnecessary delays in delivery 
were reduced. ; 
Surfactant is localized in the lamellar body fraction 
of amniotic fluid, and if centrifugation beyond 140 x g 
is used in the initial preparatory step, large, quantities 
of these structures will be removed. When L/S ratios 
are determined on the supernatant, the frequency of 
false negatives may be attributed to this effect? Cen- 
trifugation also results in the loss of. PG, so that the 
small quantities of this phospholipid which are present 
before 37 weeks' gestation may not be detected in the 
supernatant fluid. This problem is avoided by isolating 
the lamellar body fraction as a 10,000 x g pellet and 
determining its surfactant composition directly. . 

-In nondiabetics and gestational diabetics, the pres- 
ence of PG even in trace amounts insures that the in- 
fants will not:develop RDS. Some infants of overt dia- 
betics developed RDS when PG was present at levels of 
less than 196 of the total phospholipids, but none did- so 
when PG exceeded this value. We also noticed that the 
L/S ratio in diabetics was usually greater than 2 before 
PG appeared. The significance of this is not clear but 
might be clarified with a better understanding of the 
exact role of PG. 

The absence of PG resulted in a greater than 70% 
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Hyperprolactinemia—A significant factor in . 
— infertility 
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, JOSEF Z. SCOTT, M.B., Cu.B. F.A.C.O.G., F. R.C. S46.) 


Edmonton, Alberta, Canada 


A prospective study was Undertaken to deternine the incidence of hyperprolactinemia in.a group of 
referred infertile women, and to determine th- association with (a) abnormal menstrual function and 
(b) presence or absence of galactorrhea. Of 13 referred infertile patients, 22 (19.5%) had elevated 
levels of serum prolactin. Five (4.4%) patients with hyperprolactinemia had neither abnormal 

menstrual function nor galactorrhea. This sty demonstrates that hyperprolactinemia is a common 


finding in an infertile population, more so whe n galactórrhea and/or menstrual dysfunction is also 


present. (AM. J. OBSTET. GYNECOL. 139:264- 1981.) 


< 


? 


HYPERPROLACTINEMIA in association with the galac- 
‘torrhea/amenorrhea syndrome is a recognized -ause of 
anovulatory infertility. ! Several recent reports 1ave re- 
lated infertility to hyperprolactinemia with leser de- 
.grees of menstrual dysfunction,” 5 citing mainl corpus 
luteum deficiency as the cause of the infemility.2-5 
There is abundant animal and human physio-gic re- 
search to establish a theoretical al for such a 
situation.” 9-9: i 

This prospective stüdy was undertaken i in sider to 
establish:whether the measurement of serum prolactin 
would be of benefit in all infertile women. 


Material and methods . l l 

One hundred and thirteen feniale patients -eferred 
to the Infertility Clinic for primary or seconda-y infer- 
tility over a period of 6 months formed tke study 
group. All had been infertile for more than 1 year with 
adequate coital exposure. Most had undergone some 
initial investigation prior to referral. 

At the initial visit, a complete history was tak -nanda 
physical examination was performed, includiag men- 
strual, obstetric, contraceptive, medical, surgzal, and 
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drug ingestion data. Special attention was given to 
elucidating galactorrhea. Blood was drawn from all 
pátients at the initial visit for determination of thyróx- 
ine (T4), Ts-resin uptake (T;RU), free thyroxine index 
(FTI), thyroid stimulating hormone (TSH), and pro- 
lactin (Pri). Pri was measured by a double antibody ra- 
dioimmunoassay (RIA). Reagents were obtained from 
Dr. H. Freisen, Winnipeg. . | : 

Controls. Normal levels of serum prolactin were 
based on 30 women between 18 and 25 years of age 
wlio had normal cycles (26 to 30 days). Half were par- 
ous, and none was ingesting drugs. Blood was drawn 
ori two separate occasions in the early to mid- follicular 
phase of the cycle. The mean value was 12.5 ng/ml 
(+4.2 SD). Only one woman in this group had a value 
of 25 ng/ml, which was uséd as our upper limit of nor- 
mal (+2 SD). : 

Subjects. Menstrual cycles were classified as abnor- 

mal on the básis of the following criteria: amenorrhea 
(^6 months): oligometiorrhea (cycles >45 days); poly- 
menorrhea (cycles «21 days). Luteal phase abnor- 
malities were classified either as short luteal phase (less 
than 11 day thermogenic response on basal tempera- 
ture chart), or luteal phase defect (timed. endometrial 
biopsy ori two separate cycles) which showed endóme- 
trial development to be “out of phase" by at least 3 
days. 
. Galactorrhea was said to be present if a milky sub- 
stance was obtained on exaniination. When the case 
was doubtful, microscopic examination for fat globules 
was carried out. 
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Fig. 1. Secondary infertility, menstrual pattern, galactorrhea, and serum prolactin. 


Table I. Patients with hyperprolactinemia and infertility 


Patient Prl (ng/ml) Polytomography Endometrial biopsy Galactorrhea 


Primary infertility 


1. 47.5 = 
2. 200 - 
3. 52.5 
4. 200 + 
5. 31.7 
6. 37 
7. 80 = 
8. 27.5 
9 52.5 - 
10 40.3 
11 39.0 
12 26.7 
13 35.2 
14. 36.0 
Secondary infertility 
15. 68 + 
16 240 + 
17 126 + 
18 77.2 - 
19. 80 B 
20. 31 - 
21 26 
22 29 * 


ILP = Inadequate luteal phase. SLP = Short luteal phase 


All patients who had galactorrhea were subjected to 
polytomography of the sella turcica with “2 mm cuts.” 
Computerized axial tomography (CAT) scan was per- 
formed on selected cases on the basis of tomographic 
findings. 


Results 


Twenty-two patients had elevated levels of serum 
prolactin (>25 ng/ml) (19.5%), which was significantly 
different from the control group (x? = 4.57, p < 0.05). 
The mean level was 71.9 ng/ml, with a range of 26.0 to 
240.0 ng/ml. None of these women was hypothyroid or 
ingesting drugs that might have elevated the serum 


Oligomenorrhea ILP Yes 
Normal Yes 
Amenorrhea . No 
Amenorrhea Yes 
Spotting Normal No 
Spotting ILP No 
Amenorrhea No 
Normal ] Yes 
Spotting ILP — Yes 
Normal No 
Normal No 
Normal No 
Normal No 
Normal No 
Amenorrhea Yes 
Amenorrhea Yes 
Amenorrhea Yes 
Amenorrhea . Yes 
Amenorrhea Yes 
Polymenorrhea SLP Yes 
Oligomenorrhea Normal © No 
Oligomenorrhea Yes 


prolactin. Of these patients, eight had amenorrhea, 
three had oligomenorrhea, three had premenstrual 
spotting, and one had polymenorrhea with a short 
luteal phase. Timed endometrial biopsy was carried out 
in the late luteal phase in six of the patients. Two of the 
three patients with premenstrual spotting showed sig- 
nificant lag in endometrial development consistent with 
luteal phase inadequacy. This information is summa- 
rized in Table I. Because of the small number of sub- 
jects, menstrual irregularities and luteal phase abnor- 
malities were combined for analysis. 

Twelve of the 22 patients (55%) underwent tomog- 
raphy. Four patients (18%) had pituitary adenomas, 
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Fig. 2. Primary infertility, m-nstrual pattern, galactorrhea, and serum prolactin. 


but no cause was evident in: the other 18. Cf these 
patients, 18 were started on bromocriptine. Live pa- 
tients had conceived at the time this report was written, 
and none has yet undergone delivery. 

The data were analyzed to show the relationzhip be- 
tween type of infertility, menstrual pattern, galactor- 
rhea, and level of serum prolactin. Eight cf eight 
(100%) patients with hyperprolactinemia and second- 
ary infertility had abnormal menses (Fig. 1). Seven of 
eight (87.5%) patients with secondary infertZity and 
hyperprolactinemia had galactorrhea (Fig. 1- When 
infertility was combined with abnormal menses or ga- 
lactorrhea, or both, the incidence of hyperp-olactin- 
emia increased. Of particular interest was the finding 
of a group of five hyperprolactinemic patients with 
primary infertility, normal menstruation, and r.o galac- 
torrhea (Fig. 2). This did not reach statisucal sig- 
nificance when compared with either seconda-y infer- 
tility (x? = 1.58, p < 0.2) or the control pcoulation 
(x? = 1.80, p < 0.2). 


Comnient 


This study documents a high incidence of hy- 
perprolactinemia in a population of referred. infertile 
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Transvaginal retropubic urethropexy 


The “revised Pereyra prozedure”: Report of 50 cases 


G. J. QUIGLEY, M.D., F. R. C. S. C.), F.R.C.O.G. 
S. K. KING, M.D. 


Hamilton, Ontario, Canada 


Fifty patients with uterovaginal prolapse were reated by transvaginal retropubic urethropexy to 
correct the anatomic defect of their urethroves cal axis. Urodynamic studies were routine in the 
preoperative assessment. Forty patients had enatomic sphincteric incontinence. Forty-one (8296 of 
the 50 patients treated were totally continent cf urine after a follow-up of 12 to 36 months. The 
complications and results of this procedure ar- comparable to those of other abdominal retropubic 
procedures for urinary incontinence. The sugestion is made that, in the surgical management of 
symptomatic uterovaginal prolapse, this procedure, which can be easily performed in conjunction 
with any vaginal operation, may be an alterna. ve to a combined vaginal and abdominal approach. 


(AM. J. OBsTET. GYNECOL. 139:268, 1981.) 


TRANSVAGINAL retropubic urethropexy was per- 
formed in 50 patients as an integral step in the man- 
agement of uterovaginal prolapse by means bf the 
"revised Pereyra procedure””. Reported here ere the 
results with a follow-up period of 12 to 36 mor-hs. 


Material and method 
Between April, 1977, and May, 1979, 435 patients 


were seen at the Gynaecologic Urology/Urodyaamics ` 


Unit at St. Joseph's Hospital for investigation and man- 
agement of urinary incontinence and/or uteroraginal 
prolapse. A total of 140 patients received operative 
treatment during that period. Ninety patients wno did 
not have significant uterovaginal prolapse were treated 
by a suprapubic procedure. Fifty patients who pre- 
sented with a degree of symptomatic uterovaginal pro- 
lapse severe enough to require a transvaginal ap»roach 
to the correction of the condition (Gradés III end IV 
uterine prolapse with associated cystourethrocele) were 
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treated by the indicated vaginal procedure as well as by 
transvaginal retropubic urethropexy. 

All 50 patients with uterovaginal prolapse were stud- 
ied. They were divided into two groups: Group I con- 
sisted of 40 patients who presented with stress urinary 
incontinence also; and Group II consisted of 10 pa- 
tients with marked prolapse, including a marked cys- 
tocele, but without urinary incontinence. f 

The age range was 25 to 81 years, with an average of 
57.7 years. The average parity wás 3.7, with a range of 
0 to 11. Only one patient was nulliparous, and 37 pa- 
tients had a parity of three or more. Thirty-seven of the 
subjects were postmenopausal. The average duration 
of symptoms was 3 years, with a range of 2 months to 
15 years. 

All patients had a thorough history and physical 
examination. Investigations included voiding metallic 
bead chain cystourethrography, cystoscopy, and uro- 
dynamic studies with the use of a Browne carbon-di- 
oxide cystometer and simultaneous recordings of vesi- 
cal and urethral pressures. 

Of the 40 patients with urinary incontinence, 32 had 
genuine stress incontinence in which the sphincteric 
defect was the only demonstrated: cause of inconti- 
nence. Fight had a “mixed type” of incontinence in 
which detrusor dyssynergia as well as an anatomic 
sphincteric defect was demonstrated. The anatomic 
component, however, was judged to be the predomi- 
nant cause of urinary incontinence in the preoperative 
assessments of these eight patients. None of the Group 
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I patients had. previously received any surgical treat- 
ment for urinary incontinence. 

. Retropubic urethropexy was accomplished by the 
method described by Pereyra and Lebherz.” The as- 
«sociated procedures performed are summarized in 
Table'l. 

The procedures, including retropubic urethropexy, 
were performed by members of the Active Gynaecolog- 
ic Staff and by the Resident Staff under supervision. At 
least one of the two authors was present at the opera- 
tion in all cases. All patients underwent retropubic suc- 
tion drainage, with Shirley drains* being placed in the 
retropubic space, bilaterally, through the anterior vag- 
inal incision prior to closure of the vaginal mucosa. 
Suprapubic bladder drainage was achieved with use of 

‘the Ingram catheter. Suprapubic catheters were rou- 
tinely clamped on the fourth postoperative day and 
removed when three consecutive postvoid residual 
urines were each 100 ml or less. Bethanechol was used 
when patients had retention of urine thought to be due 
to y Eyporumcnon of the bladder. 


Complications 


Six patients had cystitis at the time ét initial consulta- 
tion, and all were treated with the appropriate antimi- 
crobial agent. Intraoperative complications included 
three cases of surgical cystotomy at the time of anterior 
colporrhaphy; all three were recognized at the time of 
operation and: were successfully repaired. This oc- 
curred in one premenopausal woman, 38 years of age, 
and two postmenopausal women, 51 and 78 years of 
age; all three patients presented with a total prociden- 
tia, two with extreme hypertrophy and thickening of 
the vaginal mucosa, and one with extreme atrophy of 
the vaginal mucosa. Thirty-six patients received blood 
transfusions, ranging from one to five units, with an 
average of 2.5 units. The institutional transfusion rate 
for vaginal hysterectomy and repair without retropubic 
urethropexy is 65.6% (one to six units) and may reflect 
a liberal attitude toward the use of blood transfusion in 
vaginal operations. Major immediate postoperative 
complications are summarized in Table II. 

The patient who suffered from the myocardial in- 
farction was kriown to have cardiac disease preopera- 
tively. Two of the three patients who had wound infec- 
tion suffered from diabetes mellitus. . 

Cystitis occurred in 25 patients (5096). The diagnosis 
was made either with a combination of symptoms, in- 
cluding frequency and dysuria, with or without urgen- 


*Anpro Shirley Wound Drain, H. W. Anderse Products, 
Inc., Oyster Bay, New York. 
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Table I. Associated procedures performed in 
conjunction with transvaginal retropubic 
urethropexy 


Procedure . No. performed 


Repair of cystocele 49 
Total vaginal hysterectomy 44 
Posterior colporrhaphy 44 
Repair of enterocele 15 
The LeFort procedure 1 3 
Excision of cervical stump 1 
Repair of urethrocele l 


Table II. Major immediate postoperative 
complications 


Condition |. | No. of patients 


Suprapubic wound infection 3 
Myocardial infarction 1 
Vaginal vault abscess 1 
Bacteremia 1 
Postoperative fever T 

Total 13 


Table III. Microbiologic profile of patients with 
postoperative cystitis 


Single bacterium : | No. of patients 





Escherichia coli 7 
Streptococcus faecalis 2 
Proteus mirabilis 2 
Staphylococcus aureus m 

Total 12 





Two bacteria | . ; 





E. coli and S. faecalis 8 
Other combinations 5 
Total 13 
Total 25 








cy, and a positive urine culture, or with a culture grow- 
ing a single bacterium, with or without symptoms. The 
microbiologic: profile is summarized in Table III. 

Postoperatively, spontaneous micturition occurred 
between 6 and 18 days, with an average of 9.7 days. 
Results are summarized in Table IV. No patient was 
discharged with an indwelling urinary catheter. Four- 
teen patients required orally administered bethanechol 
chloride to achieve spontaneous voiding. 

During the follow-up, the patient who suffered from 
postoperative myocardial infarction died of cardiac 
causes 7 months after the operation, having been cori- 
tinent with normal urinary function during that period 
of time. The other 49 patients were followed for 12 
months or longer, including 24 patients who were fol- 
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Table IV. Postoperative interval for onset of 
spontaneous micturition x 
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Table VI. Long-term postoperative complications 





Duration | No. of patients 


8 days or less 22 
9 to 11 days 15 
12 to 14 days - 9 
15 days or longer 4 

Total . 50 





Table V. Follow-up of Group 1 patients of 12 
to 36 months 


' No, of Percent 
; Status . ` patients of total 


Cured 32. 82.0 
Improved 3 7.7 
Failure of- procedure 4 10.3. 
Lost to follow-up (medical death) .] 

Total 40 100.0 


lowed for 2 years or longer. Although the follow-up 
period in one half of the patients has been relatively 
short (12 months), the preliminary results to date sug- 
gest that the procedure of transvaginal retropubic 
urethropexy is of value in the surgical management of 


advanced uterovaginal prolapse and anatomic urinary - 


incontinence. Patients in Group I were considered to 
be cured when they no longer suffered from urinary 
incontinence, and to be improved when they continued 
to suffer from urinary incontinence intermittently but 
with less severity and frequency; the operation was 
considered to have failed when the patient became in- 
continent of urine at any time in the follow-up period. 
None of the 10 patients in Group II became inconti- 
rent as a result of the operation. The results are pre- 
sented in Table V. ` 

One of the four failed and two of the three improved 
patients were diagnosed as having “mixed type” incon- 
tinence preoperatively. One of the failed patients was 
continent until the Prolene sutures were inadvertently 
removed when she underwent repair of an inguinal 
hernia 4 months after the retropubic urethropexy. The 
remainder of the patients, two in the failed group and 
one in the improved group, all had good anatomic 
support of the urethrovesical neck postoperatively. 
Urodynamic reassessment disclosed no definite cause 
for the failure. 

Late postoperative complications are summarized in 
Table VI. Only the symptomatic conditions were sub- 
sequently corrected surgically. The one case of recur- 
rent rectocele occurred with a recurrent enterocele and 
was repaired in conjunction with the enterocele. 

Results in the patients of Group I were analyzed ac- 


‘Surgically — " 


in 49 patients 
No. of 
patients 





Condition corrected 
Recurrent cystocele 2 0 * 
Recurrent rectocele 3. 1 
Enterocele 4 2 
Recurrent enterocele 2 1 
Vaginal vault prolapse 3 1 

Total 14 5 
Table VII. Results of the Pereyra procedure. 
Cure rate Follow-up 
à , Author _ patients (96) (mo.) 
Pereyra," 1959 31 90 14 
Harer and Gunther,” 30 87 2-36 
1965 
Pereyra and Leb- 210 94.3 12-24 
herz?! 1967 . 172  Á 91.9 19-89 
Crist et al.” 1969 56 54 12-41 
Backer and Probst,! 80 85 6-42 
1971 : 
Kursh et al.,!5 1972 25 64 12 
Portnuff and Bal- 40 92.5 12-60 
lon,” 1973 
Litvak and McRob- 35 88.6 36-60 
erts," 1974 zx . 
Backer and Probst,? 200 .82—Cured 6-108 


1976 10.5—Improved 





cording to the length of the follow-up period. Of the 39 
patients, 21 were followed for 2 years or longer. There 
were two failures in this subgroup, for a failure rate of 
9.5%. Eighteen patients were followed for 12 to 24 


months, with two failures, for a rate of 11%. 


Comment 


Kelly and Dumm” first introduced insertion of mat- 
tress sutures at the vesical neck to cure women with 
urinary incontinence "without manifest injury to the 
bladder,” à procedure which now bears Kelly's name. 
Kelly claimed a success rate of 80%. However, sub- 
sequent workers reported a success rate of only 48% to 
63% with the use of a vaginal approach.* !?: 18 33 Mar- 
shall and associates described the suprapubic ap- 
proach for correction of urinary incontinence in 1949, 
and the Burch? modification of that procedure was de- 
scribed in 1961. Since then, the suprapubic approach; 
as described by Green,’ who modified Bailey's? classi- 
fication, has become increasingly popular as a primary 
treatment for patients with a Type II urethrovesical 
defect. The philosophy of "vaginal repair first" with 
reservation of the abdomirial retropubic approach for 
failures was subsequently challenged.’ *7 

In 1959, Pereyra? introduced a surgical procedure 


- 
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for cure of urinary incontinence by placing sutures in 


the paraurethral tissue and anchoring them to the ab- 
dominal wall, thereby supporting the urethrovesical 
“neck. This was achieved by using a ligature carrier. 


. However, the procedure was performed blindly and 


_perfdration of the bladder was a major complication, as 
reported by Goldstein.® Results reported in the litera- 
ture are summarized in Table VII. 

A revised procedure was subsequently described by 


Pereyra,” who reported 29 patients with a follow-up 
period of 24 months or longer. Of these 29 patients, 27 


were symptomatically and objectively cured and two . 


were improved.” 
In the patients of this study, vaginal hysterectomy 
and/or vaginal plastic repair were judged to be neces- 


sary to correct the symptomatic uterovaginal prolapse. ` 


Furthermore, a retropubi¢ procedure was thought to 
be necessary to correct the severity of the anatomic 
deficit of the urethrovesical axis associated with the stress 
urinary incontinence in the 40 patients in Group I. 

In the management of the 10 patients in Group IJ, 
consideration was given to a case described by Marshall 
and associates? of a woman who “became” incontinent 
after an anterior colporrhaphy, as well as to observa- 
tions by Teffecoate and Roberts" that, in patients who 


suffer from a prolapse wherein the bladder and ure- ` 


thra descend together, the urethrovesical relationship 


, remains intact, so that the patient remains continent. 


However, the posterior urethrovesical angle could be 
obliterated by an anterior colporrhaphy with tight pli- 
cation of tissue around the urethrovesical neck and the 
correction of the cystocele. As a result, urinary inconti- 
nence can occur in a number of these patients post- 
operatively. Therefore, a retropubic procedure was 
thought to be necessary in conjunction with the vaginal 
procedures to correct the prolapse in the patients in 
Group II and return the urethrovesical neck to an 
intra-abdominal position, thereby minimizing the pos- 
sibility of the occurrence of urinary incontinence post- 
operatively. The “modified Pereyra procedure” was 
chosen as the appropriate retropubic urethropexy and 
was performed in conjunction with the other indicated 
vaginal procedures. 
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Enterocele formation is a recognized long-term 
complication of retropubic urethropexy procedures. 
Incidences of 7.6% and 17% were reported by Burch? 
and Stanton and associates,” respectively. In this series, 
recurrent enterocele occurred in two of the 15 patients 
(13.3%). Of the 35 patients who did not have an en- 
terocele in the initial presentation, four (11.796) devel- 
oped an enterocele in the follow-up period. All cases of 
enterocele were detected between 6 and 12 months 


postoperatively. 


The failure rate among patients in Group I was 
10.3%; but if the one case in which the sutures were 
removed inadvertently is allowed for, a corrected fail- 
ure rate of 7.7% was achieved. The importance of ac- 
curate preoperative diagnosis must be stressed. Two of 
the improved patients and one of the failed patients 
had the “mixed type” of incontinence according to 
the initial preoperative assessment. In retrospect, the 
judgment that the anatomic component was predomi- 
nant was in error, and the patient continued to suffer 
from intermittent loss of urine because of preopera- 
tively identified detrusor dyssynergia, the persistence 
of which was confirmed by postoperative urodynamic 
reevaluation. Failures in this study were all identified 
within 12 months of operation. This may suggest that, 
if a patient is cured at 12 months follow-up, the likeli- 
hood is that she will remain continent. However, long- 
term follow-up for a minimum of 5 years is still consid- 
ered to be essential.” 

The data presented here are insufficient to allow the 
drawing of any concrete conclusions. The results and 
complications of this procedure are comparable to 
those of other abdominal retropubic procedures.® ?* 
Therefore, the suggestion is made that, when surgical 
intervention is indicated, transvaginal retropubic ure- 
thropexy may have a part in the management of pa- 
tients who have uterovaginal prolapse, with or without 
urinary incontinence. The procedure can be per- 
formed in conjunction with any vaginal procedures 
that require only a small suprapubic incision. Thus, the 
use of a combined vaginal and abdominal approach 
may be avoided in selected cases. 





REFERENCES 


1. Backer, M. H., and Probst, R. E.: The Pereyra procedure. 
A favorable report of 80 operations, Obstet. Gynecol. 
38:225, 1971. 

2. Backer, M. H., and Probst, R. E.: The Pereyra procedure. 
Favorable experience with 200 operations, AM. J. OB- 
STET. GYNECOL. 125:346, 1976. 

3. Bailey, K. V.: A clinical investigation into uterine prolapse 
with stress incontinence: Treatment by modified Man- 


chester colporrhaphy. Part I, J. Obstet. Gynaecol. Br. 
Emp. 61:291, 1954. 

4. Bailey, K. V.: A clinical investigation into uterine prolapse 
with stress incontinence: Treatment by Manchester col- 
porrhaphy. Part II, J. Obstet. Gynecol. Br. Emp. 63:663, 
1956. 

5. Burch, J. C.: Urethrovaginal fixation to Cooper's liga- 
ment for correction of stress incontinence, cystocele and 
prolapse, AM. J. OBSTET. Gynecot, 81:281, 1961. 


FE 


272 Quigley and King 


15. 


16. 


17. 


. Burch, J. C.: Cooper's ligament urethrovesical susension 


for stress incontinence, AM. J. OBSTET. GyNnecc1. 100: 
764, 1968. . 


. Crist, T., Shingleton, M. H., and Robertson, W. Z.: Ure- 


throvesical needle suspension: Postoperative loss-of vesi- 


cal neck support demonstrated by chain cystcgraphy, 


Obstet. Gynecol. 34:489, 1969. 


. Green, T. H.: Development of a plan for the ciagnosis 


and treatment of urinary stress incontinence AM. J. 
OBSTET. GYNECOL. 83:632, 1962. 


- Goldstein, M.: A complication of the Pereyra p»ocedure 


for stress incontinence, South. Med. J. 66:358, 973. 


. Harer, W. B., and Gunther, R. E.: Simplified urehrovesi- 


cal suspension and urethroplasty, AM. J. Ossrxr. Gy- 
NECOL. 91:1017, 1965. 


. Hayden, R. C.: Long term results in the trezment of 


stress urinary incontinence, in Slate, W. G., editor: Disor- 
ders of the female urethra and urinary inccntinence, 
Baltimore, 1978, The Williams & Wilkins Co., >. 174. 


. Hodgkinson, C. P.: Stress urinary incontinen -e— 1970, 


AM. J. OBSTET. GvNECOL. 108:1141, 1970. 


. Jeffecoate, T. N. A.: Principles governing treatment of 


stress incontinence of urine in female, Br. J. Ur-l. 37:633, 
1965. 


» Jeffecoate, T. N. A., and Roberts, H.: Obser-ations on 


stress incontinence of urine, AM. J. OBSTET. GYNECOL. 
64:721, 1952. 

Kelly, H. A., and Dumm, W. M.: Urinary inco-:tinence in 
women, without manifest injury to the blacder, Surg. 
Gynecol. Obstet. 18:444, 1914. 

Kursh, E. D., Wainstein, M., and Persky, L.: Tne Pereyra 
procedure and urinary stress incontinence, J. Urol. 
108:591, 1972. 

Litvak, A. S., and McRoberts, J. W.: A modifed Pereyra 
procedure for urinary stress incontinence, J. Urol. 112: 
89, 1974. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


February (eS .- a 


Am. J. Obstet. Gynecol. 


Low, J. A: Management of anatomic urinary inconti- ` 


-nence by vaginal repair, AM. J. OBSTET. GYNECOL. 97:308, 


1967. 

Marshall, V. F., Marchetti, A. A., and Krantz, K. E.: The 
correction of stress incontinence by simple vesicourethral* 
suspension, Surg. Gynecol. Obstet. 88:509, 1949. 
Pereyra, A. J.: A simplified surgical procedure for the e 
correction of stress incontinence in women, West. J? Surg. 
Obstet. Gynecol. 67:223, 1959. 

Pereyra, A. J., and Lebherz, T. B.: Combined urethroves- 
ical suspension and vaginourethroplasty for correction of 
urinary stress incontinence, Obstet. Gynecol 30:537, 
1967. 

Pereyra, A. J., and Lebherz, T. B.: The revised Pereyra 
procedure, in Buchsbaum, H. J., and Schmidt, J. D., 
editors: Gynecologic and Obstetric Urology, Philadel- 
phia, 1978, W. B. Saunders Co., p. 208. 

Pereyra, A. J.: The revised Pereyra procedure using colli- 
gated pubourethral supports, in Slate, W. G., editors: 
Disorders of the female urethra and urinary inconti- 
nence, Baltimore, 1978, Williams & Wilkins Co., p. 143. 
Portnuff, J. C., and Ballon, S. C.: The Pereyra procedure 
in the management of urinary stress incontinence, AM. J. 
OBSTET. GYNECOL. 115:407, 1973. 

Ross, R. A., and Shingleton, H. M.: Vaginal prolapse and 
stress urinary incontinence, West. Va. Med. J. 65:77, 
1969. 


_Stanton, S. L., Williams J. E., and Ritchie, D.: The ‘col- 


posuspension operation for urinary incontinence, Br. J. 
Obstet. Gynaecol. 83:890, 1976. ` 

Stanton, S. L., and Cardozo, L. D.: A comparison of vagi- 
nal and suprapubic surgery in the correction of inconti- 
nence due to urethral sphincter incompetence, Br. J. 
Urol. 51:497, 1979. 


Urodynamic studies in female patients with 


. multiple sclerosis 


R. PETER BECK, M.D., C.M., F.A.C.O.G., F.R.C.O.G., F.R.C.S.(C.) 


K. G. WARREN, B.A., M.D., F.R.C.P.(C.) 
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Patients with multiple sclerosis may have two fundamental, related problems in the lower urinary 
tract, i.e., urinary retention and/or urinary incontinence. Forty-six patients were assessed by 
urodynamic testing. Evidence of detrusor overactivity was seen in 40 patients (86.996), elevated 
resting urethral pressures in 39 patients (84.896), a positive bethanechol chloride (Urecholine) stress 
test in 24 patients (63.2%), and a significant residual urine in 26 patients (56.5%). Data were 
analyzed in an attempt to explain retention and incontinence in these patients. (AM. J. OBSTET. 


GYNECOL. 139:273, 1981.) 


MULTIPLE SCLEROSIS is a relatively common neuro- 
logic disease in Western Canada (approximately 130 
cases per 100,000 population). Problems of the lower 
urinary tract are common in female patients with mul- 
tiple sclerosis. In a review of 297 patients with multiple 
sclerosis, Miller and associates’ found that 2% pre- 
, sented with a disturbance of micturition, and that 12% 
had micturition difficulties among the complaints at 
initial presentation. Those authors also reported that 
bladder problems eventually developed in 78% of the 
same group. In a review, by Kurtzke,® of 1,623 patients 
: with multiple sclerosis, one third of them and one half 
of all hospitalized patients had bladder problems. 
From a clinical standpoint, it seemed to us that pa- 
tients with multiple sclerosis and related difficulties in 
the lower urinary tract had one or both of two prob- 
lems. Urinary retention, varying from difficulty in 
emptying the bladder to total inability to void, was a 
major problem (very often with associated cystitis) for 
some patients, whereas others seemed to be more 
troubled by symptoms suggestive of detrusor overac- 
tivity, such as frequency, urgency, urgency or stress 
incontinence, nocturia, and bladder spasm. 
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Although Summers? and Bradley? have reported the 
results of cystometric and electromyographic studies in 
a large number of patients with multiple sclerosis, our 
unit decided to study, in a prospective manner, female 
patients with multiple sclerosis, by means of a some- 
what different urodynamic profile in order to further 
delineate the nature of the bladder problems and to 
determine whether urodynamic studies could or could 
not be used as an adjunct in diagnosing multiple scle- 
rosis. à 

The senior author (R. P. B.) wishes to note for the 


. clarification of the reader that he recognizes three 


types of urinary stress incontinence: an anatomic or 
pressure equalization type of stress incontinence; a de- 
trusor overactivity type of stress incontinence which is 
synonymous with "unstable bladder" or detrusor dys- 
synergia; and a combined type of stress incontinence in- 
volving detrusor overactivity and pressure equalization.’ 

Forty-six consecutive female patients with symptoms 
relative to the lower urinary tract, with acute or chronic 
multiple sclerosis, were studied by means of a urody- 
namic profile. The patients with an acute attack of 
multiple sclerosis had acute optic neuritis plus other 
symptoms or signs of disseminated demyelination, 
whereas patients were considered to have chronic mul- 
tiple sclerosis on the basis of the criteria of Schumacher 
and associates.* The age of onset, duration of disease, 
and functional disability, according to the Kurtzke 
scale,> were recorded for each patient. All patients had 
some ambulatory capability. 

The urodynamic assessment consisted of: measure- 
ment of bladder capacity (volume producing urge); 
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Fig. 1. Simultaneous intraurethral and intravesical pressures (normal and with multiple sclerosis). 
The intravesical pressure is at the to», and the intraurethral pressure is at the bottom. Each demar- 
cation represents 2 mm Hg. Paper speed is 2 cm/sec. The tracing to the left is of a normal continent 
woman, and that to the right is of a »atient with multiple sclerosis. Heel bounce (a) does not trigger 
detrusor contraction since baseline pressure stays constant (b). Arrows c and d show normal urethral 
pressures in the range of 40 to 60 rag Hg. Urethral kinking (e) with cough offsets cough pressure 
spike in bladder (f), and continence is maintained. Arrow h points to extremely high urethral pres- 
sure in patient with multiple sclero-is. Detrusor contraction wave (g) which occurred without any 
stress indicates detrusor overactivity as do arrows (i) which point to rise in baseline bladder pressure 
which occurred in change from supe to standing position. (Both balloons in bladder at this point.) 
The detrusor overactivity producec incontinence despite high urethral pressures. 


Table I. Results of seven urodynamic assessments in 46 patients 


Bladder capacity 

Residual urine 

Urethral pressure 

Baseline bladder pressure 

Detrusor contraction waves 
Demonstrable stress urinary incontinence 
Bethanecol chloride stress test 


| ii ow td 


*All four patients were stress incontinent. 


measurement of residual urine; simultanecus intra- 
urethral and intravesical pressure studies with the 
bladder stressed to the point of urge, with t= use of a 


. slow transurethral infusion of norma! salin- solution 


. 


warmed to body temperature, in order to measure ure- 
thral pressures! and to detect detrusor overaciivity 5; a 
test for stress incontinence with coughing and heel 
bouncing; and a bethanechol chloride (Ucecboline) 
stress test performed with 100 cc of fluid ir the blad- 
der, using a continuous intravesical pressurerecording 
for 30 minutes after a subcutaneous — of 2.5 
mg. 

A bladder capacity of 200 to 600 cc was —— to 
be normal. Less than 30 cc was considered t5 be a nor- 


— 


39 
35 


46 


mal residual urine. A normal intraurethral pressure 


was considered to be in the range of 40 to 60 mm Hg 
for the maximal pressure encountered in any centime- 
ter of the urethra. Detrusor overactivity was diagnosed 
whenever there was a rise in baseline bladder pressure 
of more than 10 mm Hg or detrusor contraction waves 
with an amplitude greater than 4 mm Hg. The 
bethanechol chloride stress test was considered to be 


positive if there was a detrusor contraction wave or a 


rise in baseline bladder pressure of more than 15 mm 
Hg. . 

Urodynamic tests were performed in all 46 patients, 
except eight who did not have a bethanechol chloride 
stress test. 
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Results 


The duration of multiple sclerosis varied from less 
„than 1 year to 32 years, with a mean of 8.0 years. The 
Kurtzke scale ranged from 1 to 7 (mean, 3.0). The 
results of seven urodynamic assessments are indicated 
in Table I. Perhaps the most striking urodynamic 
finding was the marked elevation in resting urethral 
pressures seen in 84.8% of the patients, often in the 
range of 70 to 90 mm Hg (Fig. 1). Bradley* previously 
emphasized this finding. One important observation 
not indicated in Table I is that all but six patients dem- 
onstrated evidence of detrusor overactivity in the form 
of detrusor contraction wave(s) and/or elevation of 
baseline bladder pressure. The data on duration of dis- 
ease, Kurtzke scale and in Table I, was subjected to 
chi-square, Pearson correlation, and Spearman corre- 
lation analysis, depending on the variable type. 

Statistical analysis is shown in Table II. 


Comment 


The duration of disease statistically correlated, un- 
derstandably, with the Kurtzke disability score and also 
with increased residual urine and a positive bethane- 
chol chloride stress test. 

An increased residual urine correlated with the du- 
ration of disease, the Kurtzke disability score, and a 
positive bethanechol chloride stress test, but not with 
elevated urethral pressure. The foregoing suggests 
that urinary retention is not due to increased urethral 
resistance, but rather to a myoneural dysfunction of 
the detrusor muscle. 

It would seem that the urethra can be affected by a 
spastic upper motor neurone-type lesion, with multiple 
sclerosis causing abnormally high resting intraurethral 
pressures. This lesion occurred in 39 of 46 patients and 
was unrelated to duration of disease and Kurtzke disa- 
bility. The fact that abnormally high resting urethral 
pressures (resistance) correlated with continence sug- 
gests that the high urethral pressures may have a com- 
pensatory effect in maintaining continence in the face 
of detrusor overactivity which was so common (86.9% 
of cases) either in the form of detrusor contraction 
waves or elevated baseline bladder pressures. The high 
urethral pressures are probably caused by spasm of the 
striated and/or circular smooth muscle components of 
the urethra. 

The urethra can also be affected by a flaccid lower 
motor neurone-type lesion, with multiple sclerosis, 
which was associated with urinary stress incontinence 
in all four of the cases associated with abnormally low 
urethral pressures. The urethral pressures in these 
cases were much lower than usually seen in patients 
with anatomic stress incontinence (low urethral pres- 
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Table II. Statistical analysis 





Significant correlation between duration of disease and 
Kurtzke disability scale (p « 0.001) 

Significant correlation between duration of disease and a posi- 
tive bethanechol chloride stress test (p « 0.05) 

Significant correlation between duration of disease and in- 


creased residual urine (p « 0.05) mx 


Significant correlation between the Kurtzke disability scale 
and significant residual urine (p « 0.05) 
Significant correlation between a positive bethanechol chlo- 
ride stress test and significant residual urine (p « 0.05) 
Significant correlation between detrusor contraction wave(s) 
and elevated baseline bladder pressure (p « 0.01) 

Significant correlation between detrusor contraction wave(s) 
and stress incontinence (p « 0.005) 

Significant correlation between elevated baseline bladder 
pressure and stress incontinence (p « 0.01) 

Significant correlation between elevated urethral pressures 
and absence of stress incontinence (p « 0.005) 

Significant correlation between a positive bethanechol chlo- 
ride stress test and detrusor contraction wave(s) (p « 0.025) 


No correlation between a positive bethanechol chloride stress * 


test and elevated baseline bladder pressure 

No correlation between elevated urethral pressures and ele- 
vated baseline bladder pressure(s) 

No correlation between a positive bethanechol chloride stress 
test and urinary stress incontinence 

No'correlation between a positive bethanechol chloride stress 
test and elevated urethral pressures 

No correlation between elevated urethral pressures and dura- 

- tion of disease, Kurtzke score, nor with increased baseline 
bladder pressures 


sure type?). Resistance in the urethra in these cases was 
almost nonexistent. The flaccid urethra, also, did not 
correlate with duration or severity of disease. 

Urinary stress incontinence correlated with detrusor 
contraction wave(s), elevated baseline bladder pres- 
sure, and decreased urethral pressures. The funda- 
mental cause of stress incontinence in these patients 
would seem to be detrusor overactivity and, less 
frequently, decreased urethral (pressures) resistance. 
There was no correlation between incontinence and a 
positive bethanechol chloride stress test. 

It would seem that the urethra and bladder were 
separate entities in relation to affectation by this neuro- 
logic disease. Detrusor contraction waves and elevated 
baseline bladder pressures correlated with each other, 
and detrusor contraction waves correlated with a posi- 
tive bethanechol chloride stress test. The lack of corre- 
lation between a positive bethanechol chloride stress 
test and elevated baseline bladder pressures was an in- 
explicable surprise to us. There was no correlation be- 
tween high resting intraurethral pressures and ele- 
vated baseline bladder pressures, nor with a positive 
bethanechol chloride stress test, thus suggesting that 
spasm of the urethra did not correlate with spasm of 
the bladder, although there was some correlation be- 
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tween high urethral pressures and detrusor contrac- 
tion waves. 

The urodynamic profile typical of patients with mul- 
tiple sclerosis would seem to be the following: increased 
resting urethral pressures, increased residual urine, 

-e evidence of detrusor overactivity as adjudged by de- 
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Acute adolescent menorrhagia 


Toronto, Ontario, Canada 


E. ANNE CLAESSENS, M.B., B.S., F.R.C.S.(C.) 
CAROL A. COWELL, M.D., F.R.C.S.(C.) 


Acute menorrhagia in adolescence is a much underestimated clinical problem; often requiring urgent 
medical intervention. In a 9-year case review between January,.1971, and January, 1980, we 
looked at all admissions to a children's hospital for acute menorrhagia, where genital tract pathology 
had been excluded. A primary coagulation disorder was found in almost 20% of these 59 patients. 
One quarter of those with severe menorrhagia (hemoglobin less than 10 gm/100 ml), one third of 
those requiring transfusion, and one half of those presenting at menarche had such an underlying 
disorder. Therefore, proper screening and therapy are essential in all girls with menorrhagia. 
Conventional methods of hormonal control are only partially effective in these special cases. (AM. 


J. OBSTET. GYNECOL. 139:277, 1981.) 


MENSTRUAL IRREGULARITIES, including menor- 
rhagia, are common gynecologic problems in adoles- 
cents and are usually easily managed in an outpatient 
setting. Acute menorrhagia, requiring hospitalization 
and urgent medical management, is a less common but 
much underestimated clinical problem in terms of the 
dramatic presentation of these patients.! For example, 
it is not unusual to be faced with a pale, frightened 
teenager in profound hypovolemic shock with a he- 
moglobin of 6 gm/100 ml as a result of menorrhagia 
with her first or second menstrual period. The majority 


of these cases are attributed to dysfunctional uterine . 


bleeding or simple anovulation. The purpose of this’ 


paper is to emphasize that a significant proportion of^ 


adolescents with acute menorrhagia have an underly- 
ing coagulation disorder which requires elucidation 
and specific therapy. 


Material and methods 


Our experience with these patients prompted a re- 
view of all admissions to the Hospital for Sick Children 
for acute menorrhagia between January, 1971, and 
January, 1980. During this time, all admissions were to 


From the Division of Paediatric and Adolescent 
Gynaecology, University of Toronto, Hospital for Sick 
Children. : 

Presented at the Thirty-sixth Annual Meeting of The 
Society of Obstetricians and Gynaecologists of Canada, 
Jasper, Alberta, Canada, June 10-14, 1980. 


Reprint requests: E. Anne Claessens, Division of 

_ Paediatric and Adolescent Gynaecology, Hospital for Sick 
Children, 555 University Ave., Toronto, Ontario, Canada 
M5G 1X8. 


0002-9378/81/030277--04$00.40/0 © 1981 The C. V. Mosby Co. 


the gynecologic service under the same two staff con- 
sultants. Therefore, despite minor individual varia- 
tions, there was essential uniformity in diagnostic 
screening and management. 

The following factors were assessed: the incidence of 
coagulation disorders in the etiology of menorrhagia 
(as opposed to purely anovulatory bleeding), the he- 
moglobin on admission, the incidence of transfusion, 
the role of dilatation and curettage, and whether the 
admitting episode occurred at menarche or in later 
"gynecologic years." We also devised a practical ap- 
proach to achieving hormonal hemostasis in these pa- 
tients. 


Results 


A total of 83 new cases of acute menorrhagia oc- 
curred during the 9-year study period. Twenty-four 
cases were excluded on the basis that menorrhagia was 
not the primary admitting diagnosis. The remaining 59 
cases were suitable for detailed review. 

Of these 59, 44 or 74% were diagnosed as having 
dysfunctional uterine bleeding by a technique of ex- 
clusion, and 11 or 19% were diagnosed as having a 
coagulation disorder leading to excessive uterine blood 
loss. The coagulation disorders comprised four cases of 
idiopathic thrombocytopenic purpura, three cases of 
von Willebrand’s disease, two cases of the rare Glanz- 
mann’s disease (which is congenital thrombasthenia, a 
primary qualitative platelet defect)?"*, one case of 
thalassemia major, and one case of Fanconi’s anemia, 
the last two both presenting with thrombocytopenia. 
Four cases or 7% were found to have other major con- 
tributing factors to menorrhagia, including one 12 
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ETIOLOGY : 
PRIMARY COAGUL..TION 


DISORDERS (11) 





OTHER PATHC LOGY 
(4) 


Fig. 1. The etiology of acute adolescent menorrhaga in 59 
cases. The figures in parentheses represent the number of 
cases in each group. 
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Fig. 2. Primary underlying coagulation disorders in 11 cases 
of acute adolescent menorrhagia. 


year-old girl with endometrial stromal sarcorra, sub- 
sequently diagnosed at curettage (Figs. 1 :nd 2). 

Forty-nine percent of the patients presented with se- 
vere menorrhagia, as defined by a hemoglobir of less 
than 10 gm/100 ml on admission. In terms of etiology 
the following were found: 62% had dysfunctioral uter- 
ine bleeding; 28%, or one in four, had an uncerlying 
coagulation disorder; and 10% had other pa-hology. 
The mean initial hemoglobin was 7.9 gm/100 nl. 

Of the total admissions, 26 or 44% required -ransfu- 
sion of blood or blood components, often fcx hypo- 
volemic shock, and 3596 or one in three of these had a 
coagulation disorder. 

All 59 patients were treated by means of intial hor- 
monal hemostasis. Curettage was additionally per- 
formed in 34%. This liberal use of surgical u2atment 
occurred in the earlier years of the study, prier to the 
general acceptance of primary medical management. 
The yield of significant abnormality was very -ow (one 
case). . 

The number of patients presenting with life-threat- 


ening uterine blood loss during their first menstrual 


period was nine, or 15% of the total, but this ncluded 
five of the 11 patients with coagulation diso-ders, or 
45% of this group of girls, and illustrates th= impor- 
tance of excluding a hematologic problem whenever 
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menorrhagia occurs at menarche. (In one case of von 
Willebrand’s disease, the diagnosis was initially made 
because of the severity of the menorrhagia dramatizing | 
the onset of menarche.) 


Comment . 


The conclusions that can be drawn from this long- 
range experience with acute adolescent menorrhagia 
are that an underlying coagulation disorder can be 
found in one of five girls requiring hospitalization, one 
of four with severe menorrhagia and a hemoglobin less 
than 10 gm/100 ml, one of three needing transfusion, 
and one of two presenting at menarche. 

In other words, there are certain predictive factors 
that lead to a high index of suspicion of a hematologic 
problem in the etiology of acute menorrhagia in ado- 
lescents. Therefore, it is recommended that, in addi- 
tion to a careful medical history to elicit symptoms of 
easy bruising, epistaxis, and gingival bleeding, together 
with the family history and a thorough physical exami- 
nation, a blood smear and coagulation screen be per- 
formed routinely. The latter should include the pro- 
thrombin time, partial thromboplastin time, platelet 
count, and bleeding time and will effectively rule out all 
but the rarest of the hemorrhagic diatheses. These tests 
should be performed prior to transfusion or the initia- 
tion of hormonal therapy. It is also suggested that thy- 
roid function tests (thyroxine, triiodothyronine resin 
uptake, and thyroid-stimulating hormone), urinalysis, 
and a screening blood glucose level be done to com- 
plete the laboratory evaluation in the adolescent age 
group. 

Management protocol. The management protocol 
for adolescents with acute menorrhagia is individual- 
ized according to the clinical presentation. If bleeding 
is not heavy and the hemoglobin is greater than 10 
gm/100 ml, watchful expectancy is a reasonable ap- 
proach, with the anticipation that the majority of pa- 
tients will spontaneously convert to normal menstrual 
cycles within 1 to 2 years. The decision to preempt 
cycles with a combined estrogen-progestin preparation 
is individual. Oral iron replacement is, of course, re- 
quired. In the meantime, careful follow-up is under- 
taken to rule out chronic occult illness, to assess the tim- 
ing and duration of menses, and to treat any relapse 
that may occur. Persistent anovulation will necessitate 


full endocrinologic evaluation. Those patients whose 
dysfunctional bleeding episodes were preceded by 
normal menses have a more favorable prognosis. 

In this series of patients, all were admitted to the 
hospital because of an acute episode of bleeding which 
was judged to require emergency management, al- 
though severe anemia (hemoglobin less than 10 gm/ 
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Fig. 3. A schematic presentation of hormonal hemostasis in managing acute adolescent menorrhagia. 


100 ml on admission) was not present in all cases. 
Those patients with a known coagulation disorder were 
treated primarily with appropriate replacement ther- 
apy, Le. transfusion of blood, cryoprecipitate, -or 
platelet concentrates. Corticosteroids were also used in 
those cases of idiopathic thrombocytopenic purpura in 
which they were appropriate. The administration of 
sex steroids was adjunctive therapy in these patients. 
Our approach to achieving initial hormonal hemo- 
stasis in any case of acute menorrhagia, particularly 
when bleeding has been prolonged or is very heavy, is 
to administer high-dose conjugated estrogens,” 40 mg 
intravenously every 4 hours for a maximum of six 
doses. Concurrently, a highly progestational combined 
- estrogen-progestin oral preparation (containing 5 mg of 
progestin) is given, with antiemetics if necessary. An 
initial loading dose of two tablets is followed by one 
tablet four times daily. This dosage can be gradually 
tapered over the following month according to the re- 
sponse. A patient who requires maximal doses of con- 
jugated estrogens will also need additional progestin 
(e.g., norethindrone acetate, t 5 mg four times a day) to 
counteract the potent estrogenic effects. It is unneces- 
sary to continue parenteral estrogen therapy beyond 
24 hours (or very occasionally 48 hours), and uncon- 
trolled bleeding beyond this time is an indication for 
re-evaluation by examination with the patient under 


anesthesia-and diagnostic dilatation and curettage. It is’ 


important to realize that neither high-dose estrogen 
nor progestin will work effectively alone. 

Following this intense hormonal therapy, three 
months of cyclic therapy with conventional combined 
oral contraceptive pills is undertaken, with the expec- 
tations that the withdrawal flow will be reasonable and 

*Premarin, Ayerst Labs. 
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regular and that each successive cycle will be accom- 
panied by progressive reduction in endorhetrial height 
(Fig. 3). 

After three preempted 'cycles, the patient is reas- 
sessed and a decision is made to allow her to men- 
struate without medication. If the anovulatory pattéin 
recurs, a progestin such as medroxyprogesterone ace- 
tate* (10 mg daily for 5 days every 40 days) is an excel- 


‘lent cycle regulator. It allows spontaneous menses to 


occur between treatment cycles and it prevents long- 
term, unopposed estrogen stimulation of the endome- 
trium. D 

The long-term prognosis of the patientsin this study 
has yet to be assessed. Many have been lost to further 
follow-up 6 to 12 months after their admission to hos- 
pital. This may suggest that their problem has resolved, 
but their prognosis remains, at best, guarded. It has 


‘been shown that about 5% of patients continue to have 


severe episodes of anovulatory dysfunctional bleeding, 
and these patients merit endocrinologic investigation 
for the cause of chronic anovulation.® 

In general, patients with acute adolescent menor- 
rhagia constitute a high-risk group in which there is an 
increased incidence of anemia, transfusions, opera- 
tions, and subsequent infertility, spontaneous abor- 
tions, and impaired reproductive potential. Of even 
greater significance is the risk of endometrial adeno- 
matous hyperplasia and frank carcinoma in later life.* 

The importance of long-term follow-up of these girls 
is shown by the fact that 2 years after the onset of the 
‘presenting episode, bleeding problems continue in al- 
most 60%; at 4 years, in 50%; and at 10 years and over, 
in 30% to 4095.* The worst prognosis is found in those 
with menorrhagia at the time of menarche. 

In the girls with underlying coagulation disorders, 
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severe bleeding episodes may occur on a hormonal 
basis or because of reactivation or poor control of the 
basic hematologic condition. We have found it heces- 
sary, on occasion, to induce prolonged amenorrhea by 
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suppression of menses in some patients with “unstable” 
hematologic diseases.” These girls remain a therapeu- 
tic challenge, best managed by the combined efforts of , 
both a pediatric hematologist and a gynecologist. 
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Management of congenital absence of the vagina 


. F. E. BRYANS, M.D., F.R.C.S.(C.) 


Vancouver, British Columbia, Canada. 


The management of congenital absence of the vagina is facilitated where there is knowledge and 
understanding of any associated genetic, metabolic; and morphologic anomalies. Although the 
Mcindoe split-thickness graft operation was the most commonly used method (15 patients), other 
surgical and nonsurgical alternatives were selectively utilized. In 10 women where a functioning 
uterus was present, laparotomy was necessary in six because of obstruction to uterine drainage. In 
the choice of treatment method to establish a functioning vagina, individualization is important, but 
certain guiding principles found to be useful are discussed. (AM. J. OBSTET. GYNECOL. 139:281, 


1981.) 


CONGENITAL ABSENCE of the vagina is defined as 
complete or partial failure of vaginal development. To 
be of clinical significance, the anomaly must cause or 
have the potential to cause obstruction to coitus and/or 
to uterine drainage. Women with this condition consti- 
tute a heterogeneous group with a high incidence of 
genetic and metabolic disorders and associated anoma- 
lies of the müllerian duct as well as other body systems. 

Three widely differing methods of achieving a func- 
tioning vagina have been utilized in the series under 
review. Operative methods include the application of a 
split-thickness graft to a preformed vaginal space as 
described by McIndoe and Bannister® and the creation 
of a vulvovaginal pouch as described by Williams.!! The 
nonsurgical alternative has been the application of the 
principle of repeated directed pressure by means of a 
plastic dilator as described by Frank.! The factors rela- 
tive to the choice of treatment method and the results 
of treatment have been reviewed. 


Patients and methods 


From 1966 to 1980, 45 patients were assessed and/or 
treated at the Vancouver General Hospital. They have 
been assigned where possible, into specific groups 
(Table/I), which has permitted recognition of the rela- 
tive incidence of the types represented and has facili- 
tated the evaluation of therapeutic alternatives based 
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Table I. Congenital absence of the vagina 


Group 1: Absence of a functioning uterus: 


Uterovaginal agenesis 19 
(Rokitansky-Kuster-Hauser syndrome) 

Feminizing male pseudohermaphroditism 11 
(testicular feminization) 

Masculinizing male pseudchermaphroditism 5 


(pseudovaginal perineoscrotal hypospadias) 


Group 2: Functioning uterus 
Vaginal atresia 8 
Urogenital sinus with anorectal 2 
communication ' 


Table II. Vaginal depth at time of presentation 


Uterovaginal agenesis 13 4 2 0 
(19 patients) 

Feminizing male ° 0 3 7 I 
pseudohermaphro- 
ditism (11 patients) 

Masculinizing male 8 2 0 0 
pseudohermaphro- 
ditism (5 patients) 

Vaginal atresia 4 8 H 0 
(8 patients) 

Urogenital sinus with 2 0 0 0 


anorectal communica- 
tion (2 patients) 


on the nature and origin of the defect. The depth of 
the vagina at the time of initial presentation (Table II) 
can be used as a guide to help in identification of the 
clinical syndrome of which the vaginal anomaly is one 
part, as well as being a basic consideration in the selec- 
tion of the mode of management. 

The treatment methods used in the 35 patients in 
whom a functioning uterus was not present (group 1) E 
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Table III. Treatment summary in group | with no uterus 


Split thickness graft to 
vaginal space (McIndoe) 






Uterovaginal agenesis 10 
(19 patients) 
Feminizing male 3 


pseudohermaphroditism 
(11 patients) 
Masculinizing male 2 
pseudohermaphroditism 
(5 patients) 


are recorded in Table III. No direct treatment to alter 
thé vagina has yet been carried out in six prepubertal 
children and it has been deferred in six patients with a 
vaginal depth of 4 cm or greater, in whom coitus has 
proved to be satisfactory, or in whom coital difficulties 
are not anticipated. 

Therapeutic methods in the 10 patients in whom the 
vaginal anomaly coexisted with a functioning uterus 
(group 2) were more varied and individualized. In ad- 
dition to providing for a functioning vagina for coitus, 
a therapeutic responsibility was to manage a real or 
potential obstruction to uterine secretions. Six patients 
underwent laparotomy for assessment of a developing 
abdominal mass. Surgery to provide for coital function 
has been performed in three patients. The atretic seg- 
ment was excised or incised in two patients without a 
graft, and in one patient a split-thickness graft was used 
to cover the excised atretic segment as in a McIndoe 
procedure. No treatment was required in one patient, 
who was having satisfactory coitus with a vaginal depth 
of 4 cm. In the remaining four prepubertal girls, a 
definitive approach to the creation of a functioning 
vagina has not yet been undertaken. In one of the two 
patients presenting with a urogenital sinus and an 
anorectal communication, a vulvovaginoplasty to pro- 
vide a coital pouch by the Williams technique was per- 
formed. 


Results 


In the 15 patients treated by the split-thickness graft 
to the vaginal space (McIndoe operation), the average 
hospital stay was 16 days. There was no serious postop- 
erative morbidity. No significant complications and no 
fistulas developed. One woman presented 4 years after 
the operation with vaginal bleeding and was found to 
have an epithelium-lined space beneath the anterior 
vaginal wall, created when the skin graft had lifted 
from its attachment. With the excision of the central 
portion of the anterior wall graft, the underlying space 
was brought into full communication with the remain- 
der of the graftlined vagina and satisfactory coital 


Vulvo-vaginoplasty : 
(Williams) ` Pressure (Frank) 
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No treatment 


or treatment pending 
2 2 5 
0 2 6 x 
0 2 1 


function continued. On follow-up ranging from 6 
months to 10 years, 10 of the 15 reported regular in- 
tercourse without difficulties. In two without regular 
sexual partners, the vagina was noted to be somewhat 
reduced in length but coital function was possible. 
Three women were lost to follow-up after the initial 6 
months. 

Follow-up on the three patients who were managed 
by the Williams vulvovaginoplasty has been short. One 
woman reported satisfactory coital function prior to 
being lost to follow-up at approximately 7 months. Al- 
though coitus is reported to be satisfactory in the re- 
maining two, the postoperative periods have been only 
4 and 6 months. 

In the six patients in whom repeated pressure by 
means of the Frank technique was the principal 
method of management, satisfactory coitus was possi- 
ble in the four who have attempted it. In the three 
patients in whom vaginal depth exceeded 2 cm at the 
outset and where coitus was practiced as an additional 
deepening mechanism, doubling of the depth occurred 
readily and within 2 months: In two patients in whom 
the vagina originally was less than 1 cm in length, prog- 
ress was slower and more uncertain, but significant 
deepening was achieved after 2 to 4 months. In two 
other patients with uterovaginal agenesis and a vagina 
of less than 2 cm, progress with dilator pressure proved 
to be marginal and discouraging, leading to abandon- 
ment of the method in favor of the surgical approach. 

In the group of eight patients with a functioning 
uterus in whom vaginal atresia constituted an obstruc- 
tion to the middle or lower third of the vagina, a pelvic 
mass became an indication for laparotomy in six. In 
one instance in a 1-day-old infant, it proved to be a 


. hydrometrocolpos. In the remaining five, the opera- 


tion was carried out around the time of puberty, and 
the mass was found to be a hematocolpos. In one, hys- 
terectomy was performed as a primary procedure. In 
four, the distended vagina was opened from within the 
peritoneal cavity and a communication was established 
surgically between the lower pole of the vagina and the 
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urogenital sinus or distal vagina. This permitted con- 
servation of the functioning uterus while a second, 
later operation could' deal with the atretic vaginal seg- 
“ment. Two of these patients subsequently underwent 
hysterectomy and partial vaginectomy, but in the other 
two, the atretic segment was either excised or divided 
and a satisfactory functioning vagina was established to 
communicate with a normal upper part of the vagina 
and uterus. Two girls are still in the pubertal age and a 
definitive procedure has not been carried out, as it has 

: been elected to await the development of a hematocol- 
pos as a better guide to establishing the limits of the 
vagina prior to creating a communication for drainage 
through the atretic segment. 


Comment 


A plan of management of congenital absence of the 


vagina requires careful assessment of the extent of the ` 


müllerian tract abnormality and a determination by 
clinical examination and/or laparoscopy of whether or 
not a uterus capable of function is present. Because of 
the frequent association of multiple developmental de- 
fects, a careful search should be made for abnor- 
malities of other body systems. The incidence and the 
most probable site of the abnormalities vary with the 
clinical syndrome of the individual patient. In utero- 
vaginal agenesis, the reported predisposition to anom- 
alies of the urinary and skeletal variety’ was supported 
by the findings of this study, where abnormalities of the 
kidneys and collecting system were noted in five of the 
19 patients. A single kidney was present in four, and in 
two instances, it was located in the pelvis. Skeletal 
anomalies were noted in four of the 19 women. In the 
10 patients in whom a functioning uterus was present, 
a major anomaly of the urinary or anorectal tract 
coexisted in six. 
Management of congenital absence of the vagina can 
only be planned with a full understanding of the na- 
ture and extent of other anatomic, genetic, and meta- 
bolic disturbances. Optimally, the nature of the vaginal 
abnormality should be evaluated as well as possible and 
discussed with the patient and the parents at an early 
age so that the psychological preparation of the patient 
for her limitation can be instituted and a plan for ap- 
'propriate timed intervention can be developed. Re- 
constructive surgery of the genital tract should not be 
performed in the prepubertal child as it can better be 
deferred close to the time of sexual activity. Premature 
efforts merely contribute scarring to the difficulties of 
later surgery. i 
Since the publications of 19385 and 1950,’ of McIn- 
doe, describing the split-thickness skin inlay grafting 
technique of a newly created vaginal space, all previous 
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operative techniques have become of historical interest. 
This operation has become the standard against which 
alternative methods of management may be judged. In 
earlier series,” ^ ? significant morbidity and damage to 
the bowel and bladder were recorded, but with the use 


of pliable molds and close supervision of the healing of | 


the vaginal space, morbidity has been markedly re- 
duced. During a contractile period that may last for 4 
to 6 months, inlay grafts are prone to contract, after 
which they cannot be made to.expand. It follows that 
the mold must provide constant, not intermittent, dis- 
tention of the vaginal space during this phase. A major 
responsibility falls to the patient to wear the mold con- 
scientiously and carry out the daily removal and rein- 
sertion of the mold following flushing of the vagina. An 
intelligent and conscientious patient can readily carry 
out this important part of her postoperative manage- 
ment. The operation is ideally reserved for responsible, 
motivated young women who are planning marriage in 
2 to 4 months. The operation has been performed 
where there is no such prospect of a regular sexual 
relationship, but in this circumstance, the wearing of 
the mold, at least occasionally on an ongoing basis, be- 
comes important to guard against the prospect of late 
contraction of the vaginal skin. It is clearly wrong to 
undertake the operation where the patient is too emo- 
tionally immature or otherwise incapable of playing 
her essential role. 

In 1964, Williams! described an operation that has 
gained considerable acceptance as a simpler alternative 
to the McIndoe operation? A vulvovaginal pouch is 
created and lined by skin of the labia majora and 
perineum. Although the pouch is not an anatomically 
true vagina, it does deepen and assume a more normal 
axis with use. It has the advantage that contracture 
does not occur and the wearing of the mold or the use 
of dilators is unnecessary. This represents a substantial 
advantage and provides greater flexibility in the timing 
of the procedure. In addition to the low morbidity and 
short hospital stay of the Williams vulvovaginoplasty, a 
further advantage is its use in selected patients with 
abnormal or ambiguous external genitalia, as was the 
case in one patient in this series. It may also be utilized 
following an unsuccessful McIndoe operation where 
scarring and contracture have led to shortening or vag- 
inal occlusion. 

The Frank or directed-pressure technique has par- 
ticular attraction where there is already a vagina of 2 to 
4 cm, asis commonly seen in the testicular feminization 
syndrome. Good results have been reported? where 
the vagina is less than 1 cm in length, but this technique 
has less applicability where the vagina is short, as is the 
situation in many women with uterovaginal agenesis. 
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However, the simplicity of this method makes ituseful 
to consider as the initial approach. in most wonen in 
whom the uterus is absent. 

It is important to acknowledge that no tre.tment 
may be needed in many women where the initizl vagi- 
nal depth measures 3 to 4 cm or greater. Fol owing 
minor initial coital discomfort, the vagina deepens and 
symptoms disappear. 


February 4, 1981 --7 
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The treatment plan for any patient with congenital 
absence of the vagina must be individualized. Optimal 
results are achieved where there is due consideration of 
the psychological and social factors as well as the’ 
anatomic problem. All treatment choices are rendered 
more likely to succeed if there is provided a program of 
ongoing supervision and support that may extend over 
many months. 
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administration of naproxen sodium, peak plasma levels of 
naproxen anion are attained at 1-2 hours. The mean biolog- 
ical half-life of the anion in humans is approximately 1 
hours, and at therapeutic levels it is greater than 99% al- 
bumin bound. Approximately 95% of the dose is excreted 
in the urine, primarily as naproxen, 6-0-desmethyl na- 
roxen or their conjugates, The rate of excretion has been 
ound to coincide c "prd with the rate of drug disappear- 
ance from the plasma. The drug does not induce metaboliz- 
ing enzymes. Naproxen anion inhibits prostaglandin syn- 
thesis but beyond this its mode of action is unknown. 

The drug was studied in patients with mild to moderate 
pain, and pain relief was obtained within 1 hour. It is not a 
narcotic and is not a CNS-acting drug. Controlled 
double-blind studies have demonstrated the analgesic 
properties of the drug in, for example, post-operative, 
post-partum, orthopedic and uterine contraction pain and 
dysmenorrhea. In dysmenorrheic patients, the drug re- 
duces the level of prostaglandins in the uterus, leading to a 
reduction in the frequency and severity of uterine contrac- 
tions. Analgesic action has been shown by such measures 
as reduction of pain intensity scores, increase in pain relief 
scores, decrease in numbers of patients requiring addi- 
tional analgesic medication, and delay in time for required 
remedication. The analgesic effect has been found to last 
for up to 7 hours. 

The drug was studied in patients with rheumatoid 
arthritis and osteoarthritis. Ít is not a corticosteroid 
Improvement in patients treated for rheumatoid arthritis 
has been demonstrated " a reduction in joint swelling, 
à reduction in pain, a reduction in duration of mornin 
stiffness, a reduction in disease activity as assessed v bot 
the investigator and patient, and by increased mobility as 
demonstrated by a reduction in walking time. 

In patients with osteoarthritis, the therapeutic action of 
the drug has been shown by a reduction in joint pain or 
tenderness, an increase in range of motion in knee joints, 
increased mobility as demonstrated by a reduction in walk- 
ing time, and improvement in capacity to perform activities 
of daily living impaired by the disease 

In clinical studies in patients with rheumatoid arthritis 
and osteoarthritis, the drug has been shown to be compa- 
rable to aspirin in controlling the aforementioned meas- 
ures of disease activity, but the frequency and severity of 
the milder gastrointestinal adverse effects (nausea, dys- 

psia, heartburn) and nervous system adverse effects 
—— dizziness, light-headedness) were less than in 
the aspirin-treated patients, It is not known whether the 
drug causes less peptic ulceration than aspirin. 

The drug may be used safely in combination with gold 
salts and/or corticosteroids; however, in controlled clinical 
trials, when added to the regimen of patients receiving cor- 
ticosteroids it did not appear to cause greater improvement 
over tMat seen with corticosteroids alone. Whether the 
drug could be used in conjunction with partially effective 
doses of corticosteroid for a Sepa ar bin effect has 
not been adequately studied. When added to the regimen 
of patients receiving gold salts, the drug did result in 

reater improvement. Its use in combination with salicy- 
| Ave is got recommended because data are inadequate to 
demondlbate that the drug produces greater improvement 
over that achieved with aspirin alone. Further, there is 
some evidence that aspirin increases the rate of excretion 
of the drug. 


Generally, improvement due to the drug has not been 
found to be dependent on age, sex, severity or duration of 
disease. 

In *Cr blood loss and gastroscopy studies with normal 
volunteers, daily administration of fio0 mg of ANAPROX 
(naproxen sodium) has been demonstrated to cause statis- 
tically significantly less gastric bleeding and erosion than 
3250 mg of aspirin 
Indications and Usage: ANAPROX® (naproxen sodium) 
is indicated in the relief of mild to moderate pain and for 
the treatment of primary dysmenorrhea 

It is also indicated tor the treatment of the signs and 
symptoms of rheumatoid arthritis and osteoarthritis. 

The safety and effectiveness of the drug in children have 
not been established 
Contraindications: Naproxen sodium is contraindicated in 
patients who have shown hypersensitivity to it. Because 
the potential exists for cross-sensitivity reactions, it should 
not be gu to patients in whom aspirin or other non- 
steroidal, anti-inflammatory drugs induce the syndrome of 
asthma, rhinitis, or urticaria. 

Warnings: Gastrointestinal bleeding, sometimes severe, 
and occasionally fatal, has been reported in patients receiv- 
ing the drug. Among 960 patients treated for rheumatoid 
arthritis or osteoarthritis during the course of clinical trials 
in the United States (260 treated for more than two years), 
16 cases of peptic ulceration were reported. More than half 
were on concomitant corticosteroid and/or salicylate 
therapy and about a third had a prior history of peptic 
ulcer. Gastrointestinal bleeding, including nine potentially 
serious cases, was also reported in this population. These 
were not always preceded by premonitory gastrointestinal 
symptoms. Although most of the patients with serious 
bleeding were receiving concomitant therapy and had a 
history of peptic ulcer disease, it should be kept in mind 
that the drug also has the potential for causing gastrointes- 
tinal bleeding on its own. Therefore, it should 5 adminis- 
tered to patients with active gastric and duodenal ulcers 
only under close supervision, 

Precautions: General: ANAPROX* (NAPROXEN SODI- 
UM) SHOULD NOT BE USED CONCOMITANTLY WITH 
THE RELATED DRUG NAPROSYN® (NAPROXEN) SINCE 
THEY BOTH CIRCULATE IN PLASMA AS THE NA- 
PROXEN ANION. 

Because of adverse eye findings in animal studies with 
drogs of this class, it is recommended that ophthalmic 
studies be carried out within a reasonable period of time 
after starting therapy and at periodic intervals thereafter if 
the drug is to be used for an extended period of time 

In chronic studies in laboratory animals, the drug has 
caused nephritis. Glomerular nephritis, interstitial neph- 
ritis and nephrotic syndrome have been reported. Since 
the drug is eliminated to a large extent from the body by 
urinary excretion via glomerular filtration, this dru 
should be used with great caution in patients with signifi- 
cantly impaired renal function and the monitoring of 
serum creatinine and/or creatinine clearance is advised in 
— In clinical trials a few patients developed 
mild elevations in BUN accompanied by no other signs and 
symptoms. 

If steroid dedi is reduced or eliminated durin 
therapy, the steroid dosage should be reduced slowly an 
the patients must be observed —— for any evidence of 
adverse effects, including adrenal insufficiency and 
exacerbation of symptoms of arthritis 

Patients with initial hemoglobin values of 10 grams or 
less who are to receive long-term therapy should have 
hemoglobin values determined frequently 

Peripheral edema has been observed in some patients 

Since each naproxen sodium tablet contains approximately 
25 mg (about mEq) of sodium, this should be considered 
in patients whose overall intake of sodium must be mark- 
edly restricted. It is possible that patients with question- 
able or compromised cardiac function may be at a greater 
risk when taking the drug. 
Information for Patients: Caution should be exercised by 
patients whose activities require alertness if they experience 
drowsiness, dizziness, vertigo or depression during 
therapy with the drug. 


Drug Interactions: In vitro studies have shown that na- 
proxen anion, because of its affinity for protein, may dis- 
place from their binding sites other drugs which are also 
albumin-bound. —— the naproxen anion itself 
could likewise be displaced. Short-term controlled studies 
failed to show that taking the drug significantly affects 
prothrombin times when administered to individuals 
on coumarin-type anticoagulants, Caution is advised 
nonetheless, since interactions have been seen with other 
nonsteroidal agents of this class. Similarly, patients receiv- 
ing the drug and a hydantoin, sulfonamide or sulfonylurea 
should be observed lor signs of toxicity to these drugs. 

Probenecid given concurrently increases naproxen anion 
plasma levels and extends its plasma half-life significantly 
Drug/Laboratory Test Interactions: The drug may de- 
crease platelet aggregation and prolong bleeding time. This 
effect should be kept in mind when bleeding times are 
determined. 

The administration of the drug may result in increased 
urinary values for 17-ketogenic steroids because of an in- 
teraction between the drug and/or its metabolites with 
m-dinitro-benzene used in this assay. Although 17- 
hydroxy- corticosteroid measurements (Porter-Silber test) 
do not appear to be artifactually altered, it is suggested 
that therapy with the drug be temporarily discontinued 
72 hours before adrenal function tests are performed 

The drug may interfere with some urinary assays of 
5-hydroxy indoleacetic acid (SHIAA). 

Carcinogenesis: A two-year study was performed in rats to 
evaluate the carcinogenic potential of the drug. No evi- 
dence of carcinogenicity was found 

Pregnancy: Teratogenic Effects: Pregnancy Category B 
Reproduction studies have been performed in rats, rabbits 


and mice at doses up to six times the human dose and 
have revealed no evidence of impaired fertility or harm to 
the fetus due to the drug. There are, however, no adequate 
and well-controlled studies in pregnant women. Because 
animal reproduction studies are not always predictive of 
human response, the drug should not be used during 
pregnancy unless clearly needed 

on-teratogenic Effects: In rats, pregnancy was pro- 
longed when the drug was given before the onset of labor. 
where it was given after the delivery process had begun, 
labor was protracted. 
Nursing Mothers: Caution should be exercised if the drug 
is administered to a nursing woman since the naproxen 
anion has been found in the milk of lactating women at a* 
concentration of approximately 1% of that found*in the 
plasma 
Pediatric Use: Pediatric indications and dosage have not 
been established. 
Adverse Reactions: Adverse reactions reported in con- 
trolled clinical trials in 960 patients treated for rheumatoid 
arthritis or osteoarthritis are listed below. In general, these 
reactions were reported 2 to 10 times more frequently than 
they were in studies in the 962 patients treated for mild to 
moderate pain or for dysmenorrhea. 
Incidence Greater Than 1%: Gastrointestinal: The most 
frequent complaints reported related to the gastrointestinal 
tract. They were: constipation,* heartburn,* abdominal 
pain,” nausea,” dyspepsia, diarrhea, stomatitis. 
Central Nervous System: Headache,* dizziness," drowsi- 
ness,* lightheadedness, vertigo 
Dermatologic: Itching (pruritis),* skin eruptions,* ecchy- 
moses,* sweating, purpura. 
Special Senses: Tinnitus,” hearing disturbances, visual dis- 
turbances 
Cardiovascular: Edema,* dyspnea," palpitations 
General: Thirst 
"Incidence of reported reaction between 396 and 996. Those 
reactions occurring in less than 3% of the patients are 
unmarked. 


Incidence Less than 1%: Probable Causal Relationship: The 
following adverse reactions were reported less frequent 
than 1% during controlled clinical trials and through vol- 
untary reports since marketing. The probability of a causal 
relationship exists between the drug and these adverse 
reactions: congestive heart failure, renal disease, glomeru- 
lar nephritis, interstitial nephritis, nephrotic syndrome, 
abnormal liver function tests, hematuria, jaundice, throm- 
bocytopenia, leukopenia, granulocytopenia, gastroin- 
testinal bleeding, peptic ulceration with bleeding and/or 
perforation, hematemesis, melena, vomiting, eosino- 
philia, pyrexia (chills and fever), skin rashes, menstrual dis- 
orders, myalgia and muscle weakness, alopecia, inability 
to concentrate, depression, malaise, dream abnormalities. 
Causal Relationship Unknown: Other reactions have been 
reported in circumstances in which a causal relation- 
ship could not be established. However, in these rarely re- 
ported events, the possibility cannot be excluded. Therefore 
these observations are being listed to serve as alerting 
information to the physicians: angioneurotic edema, ag- 
ranulocytosis, aplastic anemia, hemolytic anemia, hypo- 
glycemia, hyperglycemia, urticaria. 

Overdosage: hg cse overdosage may be characterized 
by drowsiness, heartburn, indigestion, nausea or vomiting. 
Because naproxen sodium may be rapidly absorbed, high 
and early blood levels should be anticipated. No evidence 
of toxicity or late sequelae have been reported 5 to 15 
months after ingestion for three to seven days of doses 
equivalent to up to 3,300 mg of naproxen sodium. One pa- 
tient ingested a single dose es 10275 $ of naproxen 
sodium and experienced mild nausea and in igestion. It is 
not known what dose of the drug would be life threaten- 
ing. The oral LD,, of the drug is 543 mg/kg in rats, 1234 
mg/kg in mice, 4110 mg/kg in hamsters and greater than 
1000 mg/kg in dogs. 

Should a patient ingest a large number of tablets, acci- 
dentally or purposefully, the stomach may be emptied and 
usual SUpperuve measures employed. Animal studies 
suggest that the prompt administration of 5 grams of acti- 
vated charcoal would tend to reduce markedly the absorp- 
tion of the drug. It is not known if the drug is dialyzable 
Douge and Administration: For Mild to Moderate Pain 
and enorrhea: The recommended starting dose is 
two 275 mg tablets, followed by one 275 mg tablet every 6 
to 8 hours, as required. The total daily dose should not ex- 
ceed 5 tablets (1,375 mg) 

For Rheumatoid Arthritis and Osteoarthritis: The recom- 
mended starting dose in adults is one 275 mg tablet twice 
daily (morning and evening) or one 275 mg tablet in the 
morning and two 275 mg tablets in the evening. During 
long-term administration, the dose may be adjusted up or 
down depending on the clinical response of the patient. A 
lower daily dose may suffice for long-term administration 
Daily doses higher than 1100 mg in these indications have 
not been studied. The morning and evening doses do not 
have to be equal in size and the administration of the drug 
more frequently than twice daily is not necessary 
Symptomatic improvement in arthritis usually begins 
within two weeks. However, if improvement is not seen 
within this period, a trial for an additional two weeks 
should be considered 

How Supplied: ANAPROX* (naproxen sodium) is available 
in filmcoated tablets of 275 mg (light blue), in bottles of 
100 tablets (NDC 18393-274-42) and 500 tablets (NDC 
18393-274-62). Store at room temperature in well-closed 
containers 
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Endometrial neoplasia—Screening the high-risk 
patient 


JOSEPH H. CRAMER, M.D.C.M., F.R.C.S.(C.)* 
RAYMOND J. OSBORNE, M.D., F.R.C.S.(C.) 


Toronto, Ontario, Canada 


Increased longevity and use of exogenous estrogens appear to have placed more women at risk of 
developing endometrial carcinoma. Too infrequently, à diagnosis is made in these women at the 
premalignant stage of their disease. We assessed cytologically,.by means of the Milan-Markley helix 
technique, 170 women seen at our institutions. These patients were classified in one of the following 
groups: late menstruators, periclimacteric bleeders, women receiving hormone replacement therapy, 
and women with endometrial pathologic conditions at the time of curettage. The diagnostic accuracy 


of-the helix technique was assessed. Histologic confirmation was obtained with either. Vabra or 
formal curettage. Tolerance on the part of the patient was excellent. Discomfort sufficient to 
terminate the procedure occurred in two of 189 samples. There were no complications. Tissue 
adequate for diagnosis was obtained in 180 of 189 samples. Sensitivity was 97%, specificity was 
96%, and predictive value of a positive result was 97%. No cases of adenocarcinoma failed to be 
detected. We conclude that the Milan-Markley helix technique is safe and dependable in assessing 
women at risk of developing uterine pathologic conditions. (AM. J. OBSTET. GYNECOL. 139:285, 


1981.) 


. ENDOMETRIAL CANCER and its precursors exfoliate 
cells into the endometrial cavity. Various methods!^$ of 
obtaining specimens for cytologic study have been de- 
scribed over the past 40 years. The problem of collect- 
ing and studying these cells was alluded to over 20 
years ago. Nieburgs' wrote, "These difficulties in 
evaluation of endometrial cells are due to the fact that 
with most techniques of cell collection, the cells ob- 
tained have undergone post-exfoliative changes. When 
such cells have undergone post-exfoliative deteriora- 
tion the differential diagnosis by microscopic evalua- 
tion may be difficult. Perhaps the development of 
techniques for the collection of abraded, rather than 
exfoliative cells, may produce more satisfactory 
results." 

The best method available at present for obtaining 
abraded cells and tissue is formal curettage. This diag- 
nostic gynecologic procedure is the one most fre- 
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quently performed, and it accounts for a large propor- 
tion of hospital bed usage and operating time. This 
procedure is not without inconvenience and risk, which 
is even more substantial when it is done under general 
anesthesia, and it is inappropriate in the repeated 
follow-up of high-risk patients. 

We have analyzed the usefulness, specificity, sen- 
sitivity, and predictive value of a simple outpatient 
method of endometrial sampling in women at high risk 
for endometrial abnormalities. The Milan-Markley 
(Mi-Mark) helix technique allows for the study of di- 
rectly smeared tissue obtained from within the uterine 
cavity, thus eliminating filtering, centrifugation, and 
complex processing. The helix technique acquires liv- 


‘ing cells, and, at times, tiny surface microanatomic 


structures, both of which lend themselves effectively to 
cytologic study. The Mi-Mark helix procedure was per- 
formed on 170 women, and a total of 189 specimens 
was obtained. The results indicate that this method is a 
reliable alternative to other outpatient methods of en- 
dometrial sampling. 


Material and methods 


One hundred and seventy women were selected 
from those attending a special endometrial cytology 
dinic at the Toronto General Hospital or from iripa- 
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Table I. Distribution of patients by age with 95% ethyl alcohol. Once on the slide, the specimen 
Age (yo) 2 was spread evenly, placed in a jar of Carnoy's solution 
for 30 minutes, fixed, and stained. z 

— The cytologic specimens obtained were all processed 

40-49 98 and examined by a single pathologist at the Toronte 

5 50-59 48 ; General Hospital. Standard criteria for cytologic atypia 
— were used in classifying these samples. Abnormal pro- 

Total 070 cesses were indicated by some of the following features: 





enlarged nuclei, multiple nucleoli, chromatin clump- 
ms . ing, irregular nuclear borders, irregular thickening or 
Table II. Distribution by risk group budding nuclear membranes, nuclear crowding, al- 
; tered nuclear-cytoplasmic ratios, and cytoplasmic vac- 





Risk group — No. uoles. The degree of cellular abnormality was classified 
Postmenopausal bleeders 59 — into benign hyperplasia, adenomatous hyperplasia, 
Late menstruators . j 18 and atypical adenomatous hyperplasia, with the latter 
Women on hormone replacement therapy HE two being graded into mild, moderate, and severe ab- 
Dysfunctional bleeders 33 d 3 
Patients with endometrial pathologic condition 25 normalities. 
Total 170 Of these 170 women, 148 were sampled concurrently 
or within a month’s time of helix sampling by either 
Vabra suction curettage or formal fractional curettage. 
tients at The Princess Margaret Hospital, Toronto, Hysterectomy after curettage was carried out in nine 
Canada. They were sampled a total of 189 times by patients, and pathologic study was done at the same 
means of the Mi-Mark technique. Their stratification institution. Direct comparison between the results of 
by age. is shown in Table I. The women sampled were helix sampling and these other methods was then 
among those who are generally considered to be at made. 
high risk for endometrial abhormalities.!! In general, E 
they fall into one of the following broad clinical group- ` Results — 
ings: (1) postinenopausal bleeders, (2) women on hor- One hundred and severity women were sampled 189. 
mone replacement therapy, (3) late menstruators, (4) times by means of the helix. Pathologic confirmation by 
dysfunctional bleeders, and (5) patients with previously means of one of the other described methods was made 
diagnosed endometrial pathology (Table II). Endome- in 148 instances. 
trial abnormalities, as we defined them, included en- Patient compliance. Severe pain necessitated termi- 
dometrial hyperplasia, adenomatous endometrial hy- nation of two attempts at sampling. Local anesthetic 
perplasia, with or without atypia, and carcinoma, either was needed in eight of the 189 sampling procedures. 
, in situ or invasive. Dilators were needed in seven of 189 procedures. No 
A complete history was taken, with — atten- uterine perforations were recognized to have occurred, 
tion to previous gynecologic operations, and to the No patient experienced a syncopal episode, but 14 pa- 
possibility of intrauterine pregnancy. A careful pelvic tients experienced nausea. No patient vomited during 
‘examination was carried out. Sampling of material for or after the procedure. Slight bleeding from the uterus 
the cervicovaginal smear was acquired in the usual occurred in 49 out of 189 samplings. 
manner. The cervix was then cleansed of residual cells . Tissue adequate for diagnosis was obtained in 182 of 
and rhucus. 189 samplings. Of the 148 pauents in whom a patho- 
The sampling technique used was the same as that logic diagnosis was obtained, the following cytologic 
described by Milan and Markley." > * Briefly, after the diagnoses were made. Seventy-six helix samples were 
cervix had been cleansed, and it had been immobilized interpreted as showing no abnormal cells, 37 had cells 
with a single-toothed tenaculum if necessary, the spiral : or cellular structures consistent with endometrial hy- 
was introduced to the uterine fundus. Rarely was dila- perplasia, 11 were consistent with mild atypical ade- 
tation of the os necessary, but if required, it was done nomatous endometrial hyperplasia, five-with moderate, 
by means of the 3.5 mm plastic dilator handle of the and five with severe. Two samples were interpreted as 
“paddle.” The helix was twisted 10 times clockwise and showing benign squamous metaplasia, and nine cases 
was withdrawn as the twisting motion continued. The were interpreted as adenocarcinoma of the endome- 
extruder-paddle was then used to remove the specimen trium. 


and place it on a slide which was thoroughly wetted . The diagnoses made on samples ined by curet- 
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Table III. Predictive value of the helix samples applied to healthy and diseased populations 










No. with positive result 





Helix ; 


No. with negative result 
FN (2) l 


* No. with disease TP (69) TP + FN (71) 
No. without disease FP (3) TN (74) TN + FP (77) 
Totals FP + TP (72) TN + FN (76) TP + FP + TN + FN (148) 





TP 69 m ; T 
Predictive value of a positive result: TP + Ep * 100 or 79 X 100 = 96%. Predictive value of a negative result: INC TNŽ 100 


or 4 x 100 = 97.3%. 


TP = true positive; FP = false positive; TN = true negative; FN = false negative. 


tage are as follows: 77 patients had normal endome- 
trium, 38 had endometrial hyperplasia, 13 had mild, 
five had moderate, and six had severe atypical adeno- 
matous hyperplasia; nine cases were reported to be ad- 
enocarcinoma of the endometrium. Two cases of ab- 
normal endometrium failed to be detected by the helix: 
one was interpreted as mild atypical adenomatous hy- 
perplasia, and the other as severe atypical adenoma- 
tous hyperplasia. In these cases; the helix cytologic 
findings were reported as, “no abnormal cells present.” 
Three cases were found to be abnormal by the helix 
sampling method. In all three, the diagnosis was 
“groups of cells consistent with focal, mild endometrial 
hyperplasia.” Curettage specimens were reported to be 
e normal in these three cases. All nine cases of adeno- 
carcinoma diagnosed pathologically were correctly 
diagnosed by the helix cytologic specimen. 


Comment 


The Mi-Mark helix technique was developed in 
1978, for sampling the endometrial cavities of women 
on an outpatient basis, with little discomfort, low cost, 
and minimal risk. As our results indicate, these practi- 
cal considerations have been met. Only two attempts at 
sampling could not be carried out. No serious sequelae 
or side effects occurred. Compliance and tolerance on 
the part of the patients were excellent. 

Tissue adequate for diagnosis was obtained in 182 of 
189 samplings, or 96.3%. This represents results far 
superior to those recently quoted in the literature,? and 
certainly has much to do with the experience that our 
cytologist has had with this technique, and his careful 
and thoughtful interpretation of the samples. In com- 
parison to cytologic findings obtained by Papanicolaou 
smears in the diagnosis of endometrial lesions, this 
technique is far superior. 

We evaluated this procedure in women who were 
classically considered to be at high risk for developing 
endometrial abnormalities, including adenocarcinoma 
of the endometrium, and have shown that it is a simple 


Table IV. False positive, false negative, and predictive 
values with varying prevalence 










Predictive 
value of a 


Predictive 
value of a 






positive negative 

Prevalence | positives (96) | negatives (96) | result (96) | result (96) 
1/100 © 80.2 0.028 25 100 
1/50 66.8 0.058 40 100 
1/20 43.8 0.149 63 100 
1/10 27.0 0.316 80 100 
1/5 14.1 0.708 90 99 
1/2 3.9 2.774 97 98 


screening test, as it should be. However, a screening 
test must also effectively divide a population into two 
groups," one comprised mostly, if not entirely, of in- 
dividuals who are likely to have disease, and the other 
comprised mostly, if not entirely, of individuals who 
are likely to be free of disease. 

We examined the predictive value of this test in 
terms of two questions. How accurately does the test 
result predict the presence or absence of disease? If 
there is an abnormal result, what are the chances that it 
indicates disease? The predictive value of a test is de- 
termined by the complex interaction of three variables: 
the incidence of false negative results in patients with 
disease, the incidence of false positive results in subjects 
without disease, and the prevalence of the disease itself 
in the group examined. 

Sensitivity can be defined as the incidence of true 
positive results in patients with disease. The sensitivity 
of the Mi-Mark technique was 69/71, or 9796. Spec- 
ificity can be defined as the incidence of true negative 
results in.subjects without disease. In our study, spec- 
ificity was 74/77, or 9696. Galen-and Gambus!! defined 
the predictive value as the percentage of positive re- 
sults that are true positive when the test is applied to a 
population comprised of both healthy and diseased 
individuals. We established that the Mi-Mark helix had 
a predictive value of 97% (Table III). 
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There were two instances of false negative results, 
but a review of these two cases yielded.no explanation. 
Possibly, the area of endometrial surface affected was 
so small that it was missed by the helix. Moreover, false 
negative results can occur if the cavity is larger than 4 
inches, as was the case in one of the two instances of 
false negatives in our study. 

The results of the present study are not in total 
agreement with those of a recent study? which con- 


cluded that, "It is doubtful whether this technique is' 


suitable for widespread screening and monitoring 
' hormone therapy. . . .” The sample size in the present 
study was small, and this, of itself, precludes recom- 
mending this procedure as a widespread screening 
method; but the results are encouraging. On the basis 
of our test results and varying prevalence rates, the 
false negative and false positive incidences shown in 
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Table IV can be predicted. We can rely upon a negative 
result, which means that the patient can be reassured 
and not subjected to further study. Is the Mi-Mark, 
technique like a Papanicolaou test? That is, does the 
predictive value of a positive result improve with two ox 
more samplings? We are presently carrying out further 
studies specifically in this area to answer this question. 
More experience with larger numbers of women may 
show that this is, indeed, an ideal screening test for the 


group of women at high risk for endometrial hy- 


perplasia and carcinoma. However, we cannot pres- 
ently advocate this method as a general screening pro- 
cedure for women at low risk. 
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Thirty-four patients who received radiation therapy for carcinoma of the cervix developed 
hydronephrosis. Twelve of 34 (35%) had no evidence of pelvic malignancy, and the obstruction was 
caused by periureteral fibrosis. The incidence of obstructive uropathy due to periureteral fibrosis not 
associated with recurrent tumor increased when the obstructing lesion was unilateral, the clinical 
staging of the cervical carcinoma prior to therapy was Stage IB or Stage II rather than Stage III or. 
Stage IV, and the obstructing lesion appeared 2 or more years after the completion of radiation 
therapy. The appearance of hydronephrosis in association with ipsilateral leg edema, and sciatic 
pain in these patients strongly suggest a recurrent tumor. The diagnosis of periureteral fibrosis 
should be considered in all patients who develop obstruction of the urinary tract after radiation 
therapy for carcinoma of the cervix. Laparotomy is indicated if all other methods of investigation fail 
to confirm the presence of-a malignant lesion. (AM. J. OBSTET. GYNECOL. 139:289, 1981.) 


IN MOST INSTITUTIONS, radiation remains the pri- 
mary method of therapy for invasive carcinoma of the 
cervix. With the improvement in dosimetry and tech- 
niques of application, the immediate morbidity associ- 
ated with therapy decreased.! Even so, the rate of 
complication after radiotherapy is approximately 15%, 
and it is even higher if supravoltage equipment is 
used.! 

The ureters are exposed to radiation damage be- 
cause of their proximity to the uterine cervix. In most 
cases, the damage to the tissue bed of the ureter is mild 
and transient? but in some cases it results in periure- 
teral fibrosis. This fibrous tissue encases and blocks the 
ureter? 

The ureter is apparently more susceptible to radia- 
tion damage when there is pelvic cellulitis associated 
with infiltration and edema of the periureteral tis- 
sues, or periureteral involvement by tumor cells.* 4 
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Permanent damage to the ureters in the form of 
postradiation fibrosis that leads to obstruction of the 
ureters has been considered to be rare, with most au- 
thors concluding that the incidence of obstructive 
uropathy caused by fibrosis is approximately 1% 
(range, 0.8% to 1.696).?^? Therefore, further manage- 
ment has been based on the assumption that obstruc- 
tive uropathy that occurs after radiation therapy is al- 
most always caused by recurrent carcinoma. However, 
since 1960, over 100 cases have been reported in which 
obstructive uropathy occurred as a result of radiation 
fibrosis without evidence of residual or recurrent 
malignancy.? In two studies," !? autopsies were per- 
formed on patients with carcinoma of the cervix who 
were given radiation therapy and died of uremia. In all 
of these patients, the clinical diagnosis was recurrent 
neoplasm. However, in 12 of 36 patients (33%) in one 
series and in 18 of 68 patients (2696) in the other, no 
residual tumor was found at autopsy, and the ureteral 
obstruction was caused by radiation fibrosis alone. 

We have reviewed our experience with ureteral 
obstruction associated with radiation-treated invasive 
carcinoma of the cervix, in order to assess the incidence 
of postradiation fibrosis as the cause of obstructive 
uropathy, and to identify any clinical features of pre- 
dictive value in the assessment of the pathogenesis of 
the obstructive lesion. 
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Fig. 1. Cause of ureteral obstruction after therapy. 


Table I. Stage of disease at the time of diagnosis 
related to the cause of ureteral obstruction 






Stage of disease 


11 


No. of patients in whom neoplasm 2 4 5 
was cause of the obstruction (96) (23) (69) (100) (100) 

No. of patients in whom fibrosis 7 5 0 0 
was cause of obstruction (%) (07) (31) (0) (0) 


Total No. of patients 9 16 4 5 









Material and methods 


A review was made of the medical records of all 421 
patients who were given radiation therapy for carci- 
noma of the cervix and were followed at the Ottawa 
Civic Hospital during the 15-year period 1963 to 1978. 

Each patient had a pretreatment evaluation of the 
urinary tract, including cystoscopy and retrograde 
pyelography. Twenty-one of the 34 patients who sub- 
sequently developed obstructive uropathy also under- 
went pretreatment intravénous urography. The uri- 
nary tract was re-evaluated by intravenous urography 
atleast once during the first 2 years after completion of 
therapy, and afterward when suggested by symptoms 
or findings on physical examination. 

Most patients were treated by intracavitary radiation 
(Manchester technique), supplemented by external 
radiation, cobalt-60 beam, aimed to deliver 7,502 to 
8,000 R at Point A and 5,000 to 5,500 at Point B. 

In cases of suspected residual disease or an abnormal 
intravenous urogram, additional investigation, consist- 
ing of examination with the patient under anesthesia, 
cystoscopy, and retrograde pyelography, was carried 
out. Patients who demonstrated only transient or mild 
dilatation of the urinary collecting system were not in- 
cluded in the 34 cases studied in greater detail, as out- 
lined hereafter. 
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During the 15-year period 1963 to 1978, 34 cases of 
clinically significant hydronephrosis were diagnosed 
and treated at the Ottawa Civic Hospital. In all of these - 
patients, tissue was obtained for histologic assessment 
of the nature of the obstructing lesion. Seventeen of 34 
patients died and the obstructing lesion was examined 
at autopsy, at which time the pelvic contents were stud- 
ied carefully and sections from multiple blocks were 
interpreted histologically. In 16 patients, assessment of 
the obstructive lesions was made at laparotomy, and 
multiple biopsy specimens were obtained. In one pa- 
tient, cystoscopic examination and biopsy were suffi- 
cient to diagnose recurrent cervical carcinoma. 


Results l à 


In four patients, the initial pretreatment evaluation 
showed signs of obstruction of the urinary tract. All 
four died of the disease within 6 months, and autopsy 
revealed that the obstructed ureters were infiltrated by 
tumor mass. 

The other 30 patients, who initially had normal uri- 
nary tracts, developed ureteral obstruction at varying 
intervals after therapy. The shortest period was 3 
months, and the longest was 14 years, with a median 
length of time of 18 months. In nine patients, hy- 
dronephrosis developed 4 years or more after the 
completion of radiation therapy (Fig. 1). Recurrent or 
residual neoplasm was the cause of ureteral obstruction * 
in 18 of these 80 patients. 

In the other 12 patients, the obstruction was the re- 
sult of periureteral fibrosis. T'hree of the 12 patients 
who had ureteral obstruction due to periureteral 
fibrosis died of neoplastic disease. One patient had ex- 
trapelvic metastases from the original cervical carci- 
noma, with the pelvis free of neoplastic disease. T'wo 
patients developed a second primary malignancy. One 
of these patients developed endometrial adenocarci- 
noma 14 years after therapy, and an adenocarcinoma 
of the gastrointestinal tract was found 16 years after 
therapy in the other. Five patients are alive and well 
today, 5 years or more after laparotomy. 

Stage of cervical carcinoma. At the time of diag- 
nosis, the stage of the cervical cancer for the patients in 
the series was Stage IB for nine patients, Stage II for 16 
patients, Stage III for four patients, and Stage IV for 
the other five patients. 

Residual or recurrent neoplasm was the cause of ure- 
teral obstruction in all patients classified as having 
Stage III and Stage IV disease. In five patients of 16 
(31%) with Stage II, and seven patients of nine (77%) 
with Stage IB disease, the obstruction of the renal tract 
was the result of periureteral fibrosis (Table I). Appar- 
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ently, the likelihood of neoplasm obstructing the uri- 
nary tract increases when the disease is more advanced 

. at the time of initial therapy and the parametrium is 
involved. 

+ Unilateral or bilateral ureteral involvement. Four- 
teen of the patients had unilateral ureteral involve- 
ment, and 20 patients had both ureters involved. In 
only three of the 20 patients who had bilateral obstruc- 
tion was the condition due to periureteral fibrosis. By 
comparison, in nine patients of 14 with unilateral ure- 
teral obstruction, the condition was due to periureteral 
fibrosis. Apparently, unilateral involvement is more 
suggestive of a benign process. 

Time interval between therapy and ureteral ob- 
struction. In 11 patients, the obstruction became evi- 
dent during the first year. This group included the 
four patients who had abnormal urograms prior to 
therapy and died within 6 months with ureteral 
obstruction due to tumor. In nine other patients, the 
obstruction was diagnosed during the second year, and 
in the remainder (14 patients) the diagnosis was made 
from 2 years up to 14 years after radiation therapy 
(Fig. 1). The incidence of periureteral fibrosis rose as 
the interval between therapy and the appearance of 
obstruction increased. In only three of 20 patients who 
had evidence of obstruction of the urinary tract in the 
first 2 years after therapy was the condition due to 

e periureteral fibrosis. By comparison, in nine of the 14 
patients in whom the ureteral obstruction became evi- 
dent 2 years or more after therapy, the condition was 
due to periureteral fibrosis. It appears that ureteral 
obstruction which develops 2 years or more after ther- 
apy is more likely to be due to periureteral fibrosis, and 
less likely to be due to tumor. Furthermore, recurrence 
of the disease was diagnosed within the first 5 years in 
21 of 22 patients (96%). 

Leg edema and sciatic pain associated with hy- 
dronephrosis. Five patients who developed hydrone- 
phrosis during the first 2 years after therapy presented 
with leg edema and sciatic pain. The affected leg was 
on the same side as the hydronephrosis. All of these 
patients died within 1 year after the presentation of 
these complications, and autopsy disclosed that all of 
them had recurrent or persistent cervical carcinoma. It 
appears that the triad of hydronephrosis, leg edema, 
and sciatic pain is indicative of recurrent or persistent 
malignancy, and is associated with poor prognosis. 

Management of periureteral obstruction. The man- 
agement of the 12 patients with periureteral fibrosis 
was not consistent. Three patients received no therapy. 
In one of these the clinical diagnosis was recurrent 
carcinoma; this patient died of uremia, and no malig- 
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Fig. 2. Location of ureteral obstruction. Left, Cancer. Right, 
Fibrosis. U, Unilateral obstruction. B, Bilateral obstruction. 


nancy was found at autopsy. The other two patients 
died before therapy was instituted. In four patients, 
ureteronephrectomy was performed because of ad- 
vanced hydronephrotic renal damage. Three patients 
had ureteral reimplantation to the bladder, and two 
patients had urinary diversion. 


Comment 


Ureteral obstruction is a recognized complication of 
extension of cervical carcinoma. In the past, once a 
patient had ureteral obstruction, she was assumed to 
have recurrent or persistent carcinoma. In the litera- 
ture, the incidence of postradiation fibrosis leading to 
ureteral obstruction ranges between 0.8% and 1.695.** 
This low incidence derives from the fact that most 
series express the incidence of ureteral obstruction due 
to postradiation fibrosis as a fraction of the total num- 
ber of patients treated, rather than relating the number 
of patients with ureteral obstruction due to postradia- 
tion fibrosis only to those patients who developed ure- 
teral obstruction. If only patients with ureteral ob- 
struction are considered, the incidence of ureteral 
obstruction secondary to postradiation fibrosis rises 
sharply. In our series, 35% of the patients with 
obstruction of the urinary tract had periureteral 
fibrosis. This compares with similar incidence figures 
of 33% and 26% quoted by the pathologists on autopsy 
series.” '? In our center, we followed 34 patients with 
persistent ureteral obstruction after radiation therapy, 
and histologic assessment of the nature of the obstruc- 
tive lesion was made in all. 

We were able to review the radiation therapy charts 
of 26 patients. A statistical analysis of the amount of 
radiation given at Point A and Point B was conducted 
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by méans of Students t test. The mean amount of 
radiation received by those patients who had periure- 
teral fibrosis was the same as that received by those who 
did not, at a significance level of P — 0.05. 

The amount of radiation given at Point A did not 
exceed 8,300 R in all but one patient. This patient re- 
ceived 8,900 R at Point A and developed periureteral 
fibrosis. 

Since all of these patients but one received similar 
amounts of radiation, within the acceptable therapeutic 
range, it áppears that local factors were probably re- 
sponsible for the different individual responses to 
therapy. Two of these local factors, pelvic inflamma- 
tory disease and tumor infiltration, are well docu- 
mented.* * We can speculate that the increase in the 
occurrence of pelvic inflammatory disease in the gen- 
eral population may lead in the future to more cases of 
postradiation fibrosis. 

The introduction of newer techniques of radicther- 
apy that utilize high-energy radiation increases the 
cure rates, but also increases the complication rate, in- 
cluding ureteral obstruction due to postradiation 
fibrosis.» !! 

The availability of cytologic screening for detection 
of early cervical lesions increased the proportion of pa- 
tients treated when the disease was localized, namely, 
Stage I and Stage II. In these groups, the cure rates 
were 91% and 83%, respectively,? and in view of the 
low recurrence rate the likelihood that the ureteral 
obstruction is secondary to postradiation fibrosis is 
high. 


We were able to identify clinically significant prog- 


nostic signs in identifying patients with ureteral ob- 
struction due to postradiation fibrosis as compared 
with those in whom the obstruction was due to tumor. 
The clinical distinction is important with regard to 
management and prognosis. Stage IB disease was as- 
sociated with the highest incidence of postradiation 
fibrosis. Patients with early disease have high cure rates 
and a low recurrence rate. In these patients, the possi- 
bility of ureteral obstruction secondary to recurrent 
tumor is low. 

The time interval between completion of therapy 


and the appearance of obstructive uropathy is of clini- 
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cal importance. A time interval of 2 years or longer is 
suggestive of periureteral fibrosis. A short time interval 
may be a reflection of incomplete eradication of the , 
primary tumor. In 9696 of our patients with recurrent 

disease, the malignancy was diagnosed within the first 5, 
years after therapy. After 5 years, the ureter is unlikely 

to be obstructed by recurrent disease, and periureteral 

fibrosis is almost always tlie cause. In seven patients in 

our series, ureteral obstruction was diagnosed 5 years 

or more after completion of therapy. Six of these pa- 

tients had periureteral fibrosis (8696). In patients with 

periureteral fibrosis, the location of ureteral obstruc- 

tion was within 5 cm from the ureteral orifice to the 

bladder in all but óne patient (Fig. 2). 

In 14 of 22 patients with recurrent malignancy, the 
ureter was obstructed in the same location. In six of the 
other eight patients, the obstruction was at the level o£ 
the ureteral orifice (Fig. 2). 

A unilateral lesion is more likely to be due to 
periureteral fibrosis. 
` The appearance of hydronephrosis associated with 
ipsilateral leg edema and sciatic pain is strongly sug- 
gestive of a recurrent malignant lesion that involves the 
iliac vessels, lymphatics, and the sciatic nerve. The 
prognosis in these cases is poor. 

In view of the high incidence of postradiation fibrosis 
as a cause of ureteral obstrüction, we think that precise 
diagnosis of the nature of the obstructing lesion is 
mandatory. . l 

Clinical assessment in conjunction with cytology, 
surgical biopsy, needle biopsy, or aspiration biopsy 
from areas of suspect tumor, cystóscopy, and lymph- 
angiography may all assist in the establishment of a 
diagnosis of recurrent tumor. However, if such assess- 
ment does not establish the diagnosis of recurrent 
tumor, laparotomy and direct biopsy assessment of the 
obstructing lesion should be undertaken. Such laparot- 
omy should be performed in an environment in which 
ureteral obstruction by a benign process can be dealt 
with surgically in the most appropriate fashion at that 
time. 


We thank Dr. Tullah and the Ontario Cancer Foun- 
dation Clinics for their help and collaboration. 


3. Kaplan, A. L.: Post radiation ureteral obstruction, Obstet. 
Gynécol. Surv. 32:108, 1977. 

4. Graham, J. B., and Abad, R. S.: Ureteral obstruction due 
to radiation, AM. J. OBSTET. GYNECOL. 99:409, 1967. 

5. Cushing, R. M., Tovell, H. M., and Liegnese, L. M.: Major 
urologic complications following radium and x-ray ther- 


PF 


Postradiation ureteral obstruction 293 


Volume 139 
Number 3 


apy for carcinoma of the cervix, AM. J. OBSTET. GYNECOL. 
101:750, 1968. 


. Burns, B. C., Sr., Everett, H. S., and Brack, C. B.: Value © 


of urologic study in the management of carcinoma of the 

cervix, AM. J. OBSTET. GvNEcoL. 80:907, 1960. 

. Kottmeier, H. L.: Complications following radiation ther- 
apy in carcinoma of the cervix and their treatment, AM. J. 

BSTET. GYNECCL. 88:854, 1964.. 

. Shingleton, H. M., Fowler, W. C., Jr., and Pepper, E. D., 

Jr: Ureteral strictures following therapy for carcinoma of 

the cervix, Cancer 24:77, 1969. 

. Altvater, G., and Imholz, G.: Ureteral stenosis in carci- 


10. 


11. 


12. 


noma of the cervix uteri. Prognostic significance and 
surgical treatment. Geburtshilfe Frauenheilkd. 20:1214, 
1960 (in German). 

Kirchoff, H.: Complications—abundant changes in the 
urinary tract after radiotherapy of cervical carcinoma, 
Geburtshilfe Frauenheilkd. 20:34, 1960 (in German). 
Underwood, P. B., Lutz, M. H., and Smoak, D. L.: Ure- 
teral injury following irradiation therapy for carcinoma? 
of the cervix, Obstet. Gynecol. 49:663, 1977. 

Fletcher, G. H.: Cancer of the uterine cervix. Janeway 
Lecture, 1970, Am. J. Roentgenol. Radium Ther. Nucl. 
Med. 111:225, 1971. 


Risk factors associated with infection following 
cesarean section . | 


P. A. HAWRYLYSHYN, M.D., M.Sc. 
P. BERNSTEIN, M.D., F.R.C.S.(C.) 
F. R. PAPSIN, M.D., F.R.C.S.(C.) 


Toronto, Ontario, Canada 


A retrospective study by means of multivariant discriminant analysis was performed on 496 
deliveries (250 vaginal and 246 cesarean secticns) to identify risk factors which predispose to 
postoperative febrile morbidity, in particular, endometritis. The infection rates for endometritis by 
type of delivery were: vaginal, 3.6%; elective reseat cesarean section, 6.0%; nonurgent primary 
cesarean section, 22.2%; and emergency cesarean section, 38.4%. No patient-related risk factors. 
were identified for elective repeat cesarean section, and bacterial isolates were most frequently 
Staphylococcus aureus. However, four statistically significant risk factors were associated with the 
occurrence of endometritis after primary cesarean section. In increasing order of significance, they . 
were duration of labor, number of preoperative vaginal examinations, time membranes were 
ruptured prior to delivery, and postoperative anemia. Internal fetal monitoring was not a risk factor. 


The clinical relevance of these findings to the use of prophylactic antibiotics and other attempts 
aimed at decreasing postoperative morbidity is discussed. (AM. J. OBsTET. GYNECOL. 139:294, 


1981.) 


AWARENESS of the problem of postoperative infection 
associated with cesarean section has increasec. Re- 
cently, investigators have reported rates of febrile 
morbidity after cesarean section that ranged from 13% 
to 5996. A review of the literature shows that many 
factors are considered to predispose to such a high rate 
of infection. These include poor sterile techniques, 
race,! socioeconomic status! maternal age,? obesity,® 
lack of prenatal care,® prior labor or rupture of mem- 
branes,9? number of pelvic examinations preopera- 
tively,? and internal fetal monitoring.” 

However, few studies have attempted to differentiate 
the significance of these various factors. Such differen- 
tiation becomes important in view of recent, we_l-con- 
trolled, double-blind studies which advocate that pro- 
phylactic antibiotics can reduce the incidence of tebrile 
morbidity after cesarean section. Some authors recom- 
mend prophylactic antibiotics for all patients, !?-!5 
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whereas others restrict their use to selected high-risk 
patients.* ‘© ‘7 Still other authors advocate that strict 
aseptic techniques can dramatically decrease the rates 
of postoperative infection without prophylactic anti- 
biotics.!? 

The present study was undertaken to identify more 
accurately those patients at risk for developing infec- 
tious complications after cesarean section, and, fur- 
thermore, to determine whether risk factors could be 
identified in patients which might indicate a benefit 
from antibiotic prophylaxis at cesarean section. 


Material and methods 


The hospital charts of 246 patients who underwent 
cesarean section from January to August, 1979, were 
reviewed retrospectively to assess 20 epidemiologic and 
operative risk factors. Án additional 250 patients, se- 
lected at random, who underwent vaginal delivery, 
made up a control group. Relevant data were encoded 
and keypunched for subsequent computer analysis on 
an IBM 3033 computer employing subroutines from 
the Statistical Package for the Social Sciences (SPSS). 

Nineteen patients who received antibiotics prior to or 
within 24 hours after operation were excluded from 
the study. All medical management, including micro- 
bial cultures and antibiotic therapy, was instituted by 
attending obstetricians. Uterine aspirates were taken 
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Table I. Infection rate by type of delivery 












,Endometritis 9 (3.65 
Urinary tract infection 5 (2.0) 
Wound infection 10 (4.0) 





*Numbers in parentheses are percentages. 
P 


Table II. Risk factors associated with endometritis 
after primary cesarean section 


l Incidence of infection 





Monitoring 
External : 14/61 (23.0)* 
Internal 15/59 (25.4) 
Duration of labor: 
<2 hr 3/22 (13.6) 
2-12 hr 10/44 (22.7) 
>12 hr 16/52 (30.8) 
No. of vaginal examinations: 
0-4 : 16/79 (21.9) 
=5 13/42 (30.5) 
Time membranes ruptured: 
<4 hr 9/51 (17.6) 
4-8 hr 6/23 (26.1) 
>8 hr 14/47 (29.7) 
Postoperative hemoglobin: 
>10.5 mm Hg 17/101 (16.8) 
=10.5 mm Hg 12/20 (60.0) 





*Numbers in parentheses are percentages. 


through the cervix and processed for both aerobes and 
anaerobes by the hospital microbiology department. 
Routine hematologic investigations were performed 
prior to delivery, and on the first and third postpartum 
days. J 

All patients eligible for the study had at least several 
prenatal visits with their attending physicians, and most 
(over 90%) were private, middle-class patients. Of 
those who required anesthesia, most (over 95%) re- 
ceived epidural anesthesia. For these reasons, prenatal 
care, socioeconomic status, and anesthesia were not 
studied as possible risk factors in our series. Where 
indicated, internal monitoring devices were scalp elec- 
trodes and tocodynamometers (i.e., no internal pres- 
sure catheters were used). 

Febrile morbidity was defined as a temperature in 
excess of 38° C on at least two successive readings 8 
hours apart, excluding the first 24 postoperative hours. 
Patients who satisfied the above criteria, were subclas- 
sified as follows: (1) endometritis—fever, abnormal 


lochia, or uterine tenderness, with or without posi- . 


tive endometrial cultures; (2) urinary tract infection 
(UTD—positive urine culture (710* organisms/ml), 


repeat cesarean section 


Risks of infection after césarean section 2 





Primary cesarean section 
Elective 











Nonurgent 
(108) 


Emergency 
(13) 





(101) 





6 (6.0) ' 24 (22.9) 5 (88.4) 
11 (10.9) 5 (4.6) = 
3 (3.0) 4 (3.7) 2 (15.4) 


Table III. Microorganisms recovered from 
infected patients 













Primary 
cesarean section 


(29) 


Repeat 
cesarean section 


(5) 





Aerobes: 
Gram-positive 


5 (17.2)* 


Staphylococcus aureus 4 (80) 
Streptococci: B-he- 5 (17.2) 
molytic 

Other 3 (10.3) 

Gram-negative ; 
Escherichia coli 6 (20.7) 
Proteus mirabilis 1 (3.2) 

Anaerobes: 

Gram-positive 
Peptococcus 1 (3.2) 
Clostridium 1 (3.2) 

Gram-negative 3 
Bacteroides fragilis 11 (37.9) 1 (20) 
Bacteroides—other 2 (6.4) 





*Numbers in parentheses are percentages. 


with or without dysuria, with or without fever. (3) 
wound infection—cellulitis or exudate with positive 
cultures from incision site, with or without fever. All 
patients who were considered to have an infection 
could be grouped according to the above-mentioned 
classification, and all those with endometritis or urinary 
tract infections were treated with appropriate anti- 
biotics. | 


Results i 


Of 477 patients included in the study, 85 (17.8%) 
developed postpartum infectious complications. There 
was a marked difference in the rates of infection for 
different types of delivery, as outlined in Table I. There 
was no statistically significant difference in the incidence 
of infection, in particular, endometritis, for vaginal de- 
liveries (3.6%) and elective repeat cesarean section 
(6.0%). Both of these rates are comparable to those 
reported previously from various centers.” 1? 1% 29 How- 
ever, the incidence of infection, in particular, endome- 
tritis, after primary cesarean section (23.9%) was sig- 
nificantly increased when compared to the rates for the 
former two groups (p « 0.01), Noteworthy is the higher 
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Table IV 





. Hawrylyshyn et al. 


Study population 


sections 
Risk factor 
a Labor prior to cesarean section 0.19 (1.0) 
No. of vaginal examinations 0.28 (1.5) 
Time membranes ruptured 0.41 (2.2) 
Postoperative anemia 0.92 (4.8) 
Obesity — 
Anesthesia — 
Urgency of operation Significant 
* Duration or type of monitoring NS 
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126 primary cesarean 


Gibbs et al. 47° Green et al, 6 


419 cesarean sections 129 cesarean sections 


1.14 (4.1) 6.06 (1.8) s; 
0.62 (2.2) NS 

0.74 (2.6) NS 

NS 6.57 (1.9) 

NS ; 7.42 (2.2) 

NS 17.56 (5.2) 

— 3.39 (1.0) 

0.28 (1.0) NS 





Note: Raw score represents reported standardized discriminant coefficient or F-value, and number in brackets indicates rela- 


tive weighting. NS = not statistically significant. 


incidence of infection after emergency primary cesar- 
ean section (38.4%) than after nonurgent procedures 
(22.2%). 

Since no statistically significant risk factors associated 
with endometritis after repeat cesarean section were 
identified, those factors contributing to the higher in- 
cidence of endometritis after primary cesarean section 
were investigated. Parity, month or day of operation, 
labor and delivery site used, obstetrician or resident 
performing the operation, and the duration of the op- 
eration were not found to be statistically significant. 
There was also no statistically significant difference be- 
tween internal and external monitoring (Table II). 
However, a significantly increased risk (p < 0.01) for 
development of endometritis after primary cesarean 
section was associated with four factors: duration of 
labor, number of preoperative vaginal examinations, 
time membranes were ruptured, and postoperative 
anemia (hemoglobin = 10.5). 

By means of multiple variant discriminant analysis 
(SPSS subroutine— Discriminant), the relative signifi- 
cance of each of the four aforementioned factors, 
which served as discriminant variables, was assessed. 
From the derived discriminant function, duration of 
labor was the least important risk factor, with a stan- 
dardized discriminant coefficient of 0.19. For the other 
variables, the corresponding coefficients were number 
of vaginal examinations (0.28), time membranes were 
ruptured (0.41), and postoperative anemia (0.92). 
Thus, these variables were, respectively, 1.5, 2.2, and 
4.8 times more important than duration of labor in 
predicting risk for subsequent endometritis. Of 15 pa- 
tients who had a postoperative hemoglobin of less than 
10.5, and membranes ruptured for over 4 hours after 
primary cesarean section, 10 (66.7%) subsequently de- 
veloped endometritis. Interestingly, of 35 patients with 
a postoperative hemoglobin of «10.5, only four re- 
ceived transfusions (one for an abruptio placentae with 


a disseminated intravascular coagulopathy, and three 
for significant postpartum hemorrhage). Of 10 patients 
with a hemoglobin of less than 9.0 who were sub- 
sequently treated with iron supplements, seven (70%) 
developed infections. However, only one patient had a 
preoperative hemoglobin of less than 10.5, and no pa- 
tient received a transfusion because of excessive loss of 
blood during operation. 

There was a significant difference (p « 0.05) in bac- 
teriologic flora isolated from uterine aspirates and high 
cervical cultures (when aspirate was unobtainable) for 
infections after primary and repeat cesarean section 
(Table III). Staphylococcus aureus was cultured from 
four patients (80%) after repeat cesarean section, in- 
cluding two with positive blood cultures. However, 
Bacteroides species were isolated in 13 patients (44.8% ), 
and S. aureus in only five patients (17.2%), after pri- 
mary cesarean section. A mixture of gram-negative 
anaerobic (most frequently Bacteroides) and aerobic 
organisms (most frequently Escherichia coli) occurred in 
nine cases (31.0%). 


Comment 


This study attempted to identify the patient at risk 
for developing infection (in particular, endometritis) 
after cesarean section. Only patients who underwent 
prímary cesarean section were found to be at increased 
risk of infection. There was no significant difference in 
infection rates after repeat cesarean section and after 
vaginal delivery, and no patient-related risk factors 
were identified. Rather, infection was attributable to 
poor sterile technique and contamination, as evidenced 
by the predominance of nosocomial organisms, such as 
Staphylococcus aureus, isolated on endometrial and blood 
cultures. These findings relate to attempts aimed at 
decreasing morbidity associated with cesarean section 
which will be discussed shortly. 

In our series, four statistically significant risk factors 
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were identified as being associated with the occurrence 
of postoperative endometritis after primary cesarean 
section. These were, in decreasing order of sig- 


nificance, postoperative anemia, time membranes were 


ruptured prior to delivery, number of vaginal exami- 
nattons, and duration of labor. 

Anemic patients are prone to infection primarily be- 
cause of decreased host resistance. Since no patient was 
anemic preoperatively or received a transfusion in- 
traoperatively, this implies either an underestimation 
of operative loss of blood or a reluctance to subject 
patients to transfusions. However, because the risk of 
infection in such patients approaches 70%, further in- 
vestigation is needed to determine whether accurate 
assessment of operative loss of blood with prompt re- 
placement at the time of operation is warranted when 
the risk of transfusion reactions or hepatitis is less than 
1% (as in our institution). The importance of proper 
antenatal nutrition and iron supplementation must also 
be emphasized since these can help compensate for op- 
erative loss of blood. 

The other risk factors are interrelated and define the 
patient at highest risk preoperatively for developing 
postoperative endometritis, namely, one with ruptured 
membranes subjected to labor. In such a patient, infec- 
tion is attributable to normal vaginal flora gaining ac- 
cess to the uterus because of ruptured membranes. 
Uterine ischemia during contractions associated with 
active labor, and tissue trauma associated with surgical 
procedures further predispose to infection. This is 
supported by three recent studies which assessed the 
relative significance of risk factors for postcesarean en- 
dometritis (Table IV). The duration of labor was found 


Risks of infection after cesarean section aJ 


to be significant in all studies. Ruptured membranes 
-and the number of preoperative vaginal examinations 
were identified as risk factors in at least two studies. 
However, the factor determined to be most significant 
depended on the obstetric population and clinical 
practices and varied from institution to institution. ” 
The importance of these findings relates to attempts 
aimed at decreasing morbidity associated with cesarean 
section. They can be summarized as follows: (1) As- 
sessment of infectious complications after cesarean 
section necessitates precise identification of risk factors 
for both primary and repeat cesarean section at each 
individual institution. (2) The increased risk of infec- 
tion in anemic patients must be recognized. Adequate 
antenatal nutrition, accurate assessment of operative 
loss of blood and, perhaps, prompt blood transfusion 
or antibiotic prophylaxis can benefit such patients. (3) 
Unless an increased risk for infection after repeat 
cesarean section can be demonstrated, antibiotic 


. prophylaxis should be discouraged. Rather strict ad- 


herence to sterile technique can decrease infection 
without subjecting a patient to the risks associated with 
the administration of antibiotics. (4) Patients who un- 
dergo primary cesarean section after a prolonged labor 
with ruptured membranes or in an emergency situa- 


, tion are at greatest risk for developing postoperative 


endometritis. Such a high-risk group may benefit from 
antibiotic prophylaxis. 

A prospective study to evaluate the effectiveness of 
antibiotic prophylaxis in selected patients at risk for 
infection after primary cesarean section is presently 
under way in our institution. 
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The prediction of intrapartum fetal metabolic acidosis 
by fetal heart rate monitoring 


` 
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Kingston, Ontario, Canada 


Fetal heart rate characteristics during the 8 hours prior to delivery have been studied in 200 patients 
in whom the fetus had evidence of a metabolic acidosis at delivery, and compared to those in 200 
patients in whom the fetus had a normal acid-base state at delivery. Baseline fetal heart rate 
moderate bradycardia and tachycardia, decreased baseline variability, and decreased fetal heart 
rate accelerations are not predictors of intrapartum fetal hypoxia with metabolic acidosis. Marked 
patterns of total decelerations and late decelerations are predictive of intrapartum fetal hypoxia with 
metabolic acidosis. The probability of fetal metabolic acidosis in the presence of a marked pattern of 
total decelerations is 25%, and with late decelerations it is 48%, in a population of high-risk 


pregnancies. (AM. J. OBSTET. GYNECOL. 139:299, 1981.) 


THE VALUE OF electronic monitoring of fetal heart 
rate in the intrapartum surveillance of the fetus at risk 
in clinical practice continues to be questioned in spite of 
a growing body of knowledge of the relationship be- 
tween abnormal fetal heart rate behavior and fetal 
hypoxemia. 

The efficacy of a diagnostic procedure is a product of 
the predictive probability of the observations made for 
the specific question asked and the understanding of 
that probability by those responsible for the care of the 
patient. The purpose of the present study was to dem- 
onstrate the value of fetal heart rate characteristics in 
predicting the presence of a metabolic acidosis due to 
fetal hypoxia. The observations were derived from a 
representative group of high-risk patients in an obstet- 
ric unit serving the total population in a region. 
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Table I. Clinical characteristics by which each patient 
in the control group was matched with a patient in 
the index group 


; | Index | Control 








Mother Medical 
i Normal 170 170 
Complication 30 30 
Obstetric 
Normal lll 111 
Complication 89 89 
Labor Labor 
Normal 120 120 
Abnormal 80 80 
Delivery 
Normal 69 69 
Abnormal 131 131 
Fetus Maturity 
<37 wk 20 20 
37-42 wk 171 171 
>42 wk 9 9 
Methods 


The population studied was derived from patients 
admitted to and monitored in the intrapartum inten- 
sive-care unit. Patients are admitted to the unit because 
of a risk factor of fetal asphyxia and represent approx- - 
imately 15% of the patients cared for in this obstetric 


299 


` 
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Table II. Observations on mean baseline fetal heart rate and decrease in or absence of baseline variability in the 


index group compared with the control group in each of the 12 cycles during the 4 hours prior to delivery 

















No. of patients 


Baseline fetal 
heart rate (Mean) 





Baseline variability 









Decreased Absent 


















. Hour 

„before » Index | Control P Index Control P 
delivery Index | Controli | (bpm) (bpm) value (No.) value 

I I 200 900 . 145 ' 145 0.7 87 /— 95 0.5 26 34 0.3 

i 2 200 200 144 144 0.8 99 88 0.3 19 24 0.5 

3 200 200 143 143 0.9 96 94 0.9 21 28 0.4 

2 4 200 200 142 142 0.5 94 93 0.9 21 29 0.3 

5 200 200 142 142 0.5 103 88 0.2 21 25 0.6 

6 200 200 142 142 0.9 95 85 0.4 15 24 0.2 

3 7 170 172 141 142 0.4 80 83 0.9 12 21 0.1 

8 170 172 141 141 0.7 81 83 0.9 12 17 0.5 

9 70 172 140 141 0.5 83 76 0.4 9 17 0.2 

4 10 142 151 139 141 0.4 68 66 0.4 11 14 0.6 

. 11 142 151 140 141 0.6 65 64 0.6 8 13 0.6 

12 151 140 141 0.7 64 67 0.9 10 14 0.6 


142 








Table III. Observations on the decrease in or absence of fetal heart rate accelerations in the index group 
compared with the control group in éach of the 12 cycles during the 4 hours prior to delivery 









Hour 
before 





Fetal heart rate acceleration 








No. of patients 





Decreased 





Absent 








delivery 

1 1 . 200 200 132 
i 2 200 200 132 
3 200 200 135 

2 4 200 200 147 
5 200 200 137 

: 6 200 200 135 
3 7 170 172 110 
8 170 172 115 

9 170 172 115 

4 10 142 131 93 
il 142 151 92 
12 142 151 91 












198 0.4 ` 89 80 0.4 
133 0.9 98 77 0.04 
130 0.4 98 89 0.4 
182 0.2 99 85 0.2 
181 04. 97 89 0.5 
124 0.09 108 90 0.09 
113 0.9 70 70 0.9 
114 0.9 87 71 0.08 
118 0.9 82 77 0.6 
100 0.9 61 68 0.8 
93 0.6 57 60 0.9 

0.9 67 68 0.8 








unit. Continuous surveillance includes recording of 
uterine activity with an amniotic fluid catheter, elec- 
tronic fetal heart rate monitoring with a scalp elec- 
trode, periodic fetal scalp blood acid-base assessment, 
and fetal cord blood acid-base assessment at delivery. A 
significant metabolic acidosis was an umbilical artery 
buffer base of <36.1 mEq/L, which represents two 
standard deviations below the mean of an optimal 
population. 

The study group included 200 patients in whom the 
fetus at delivery had an umbilical artery buffer base of 
<36.1 mEq/L (hereafter referred to as the index 
group). The index group was matched with an addi- 
- tional 200 patients in whom the fetus at delivery had an 
umbilical artery buffer base of > 38.6 mEq/L (hereafter 
referred to as the control group). Each control case 
related to an index case and represented the next pa- 


tient in time who matched the index case in respect to 
the presence or absence of major medical or obstetric 
complications, the occurrence of normal or abnormal 
labor and delivery, and was in the same fetal maturity 
category, that is, <37 weeks, 37 to 42 weeks, or >42 
weeks (Table I). 

The fetal heart rate records were scored for each 20 
minute period for a maximum of 24 twenty-minute 
cycles (8 hours) prior to delivery. All records were 
scored by one of two authors (J. A. L. and M. J. C.) for 
uniformity of assessment. The records were scored 
without awareness of the clinical or laboratory data in 
order to avoid bias arising from a knowledge of the 
clinical circumstances. 

The following fetal heart rate characteristics were 
scored in each 20 minute cycle of the fetal rate record. 

Baseline fetal heart rate. This is the fetal heart rate 
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Table IV. Observations on the incidence of total decelerations, variable decelerations, and late decelerations in 
the index group compared with the control group in each of the 12 cycles during the 4 hours prior to delivery 





Total decelerations 
'(96 deceleration) 








No. of patients 
before 


51 33 $ 





Variable decelerations 
( 96 deceleration) 


Late decelerations 
(No. with late) 

















P value , 


1 i 200 200 0.0001 38 30 . 0.01 78 28 0.001 
2 200 200 42 30 0.0001 30 26 0.2 59 21 0.001 
3 200 200 35 26 0.006 26 24 0.8 42 21 0.01 
2 4 200 200 28 26 0.4 22 28 0.8 38 23 0.05 
5 200 200 28 22 0.03 23 18 0.1 32 17 0.03 
6 200 200 24 23 0.8 21 21 0.9 28 16 0.08 
3 7 170 172 22 23 0.8 — 20 21 0.6 19 12 0.2 
8 170 172 23 ig 0.2 19 _ 17 0.6 22 il 0.06 
9 170 172 18 20 0.7 16 18 0.5 20 10 0.08 
4 10 142 151 19 19 0.9 17 16 0.7 il 12 0.8 
l1 142 151 18 18 0.9 17 17 0.9 11 5 0.2 
12 142 151 20 15 0.1 17 14 0.3 12 6 0.2 





in the interval between periodic heart rate changes in 
relation to contractions. Baseline fetal heart rate was 
classified as normal (120 to 160 bpm), bradycardia 
(«120 bpm), and tachycardia (> 160 bpm). 

Baseline fetal heart rate long-term variability. This 
represents the more or less irregular oscillations or 
fluctuations of the recorded fetal heart rate. Baseline 
variability was classified on the amplitude of oscillation 
as normal (6 to 25 bpm), decreased (3 to 5 bpm), and 
absent (<3 bpm). 

Fetal heart rate accelerations. Accelerations are 
short-term increases in fetal heart rate of at least 15 
bpm above the baseline fetal heart rate. Accelerations 
may be either sporadic, not related to contractions, or 
periodic, with contractions. Accelerations were classi- 
fied as normal (=2 accelerations in 20 minutes), de- 
creased (one acceleration in 20 minutes), and absent 
(no accelerations in 20 minutes). - 

Total fetal heart rate decelerations. A deceleration is 
a transitory fall in fetal heart rate in excess of 15 bpm 
from a given baseline in relation to a contraction. The 
percentage of contractions associated with a decelera- 
tion was established in each 20 minute period. Total 
deceleration patterns were classified on the basis of the 
frequency of contractions in each 20 minute period: 
none (0% to 4% contractions associated with a deceler- 
ation), moderate (5% to 30% contractions associated 
with a deceleration), marked (^ 3096 contractions asso- 
ciated with a deceleration). | 

Fetal heart rate variable decelerations. Variable de- 
celerations vary markedly in shape from contraction to 
contraction. The departure and return of the fetal 
heart rate are abrupt and the lag time varies. 

Fetal heart rate late decelerations. Late decelera- 
tions are characterized by an onset late in the contrac- 
tion phase, and the maximum point of the deceleration 


occurs more than 20 seconds after the acme of the 
contraction. 


Results 


The observations on baseline fetal heart rate and 
baseline variability in the index group were compared 
with those in the control group in each of the 24 cycles 
during the 8 hours of labor prior to delivery. The data 
for 4 hours prior to delivery are presented in Table II. 
There was no statistical difference between the two 
groups in respect to either the mean baseline fetal 
heart rate or the frequency of bradycardia or tachy- 
cardia. Similarly, in regard to baseline variability, there 
was no statistical difference between the two groups in 
respect to either decreased or absent baseline variabili- 
ty. These observations imply that, as independent vari- 
ables, baseline fetal heart rate (specifically, baseline 
bradycardia or baseline tachycardia) and baseline 
long-term variability (specifically, decreased variability) 
are not predictive of metabolic acidosis in the fetus. 

The observations on fetal heart rate accelerations in 
the index group were compared with those in the con- 
trol group in each of the 24 cycles during the 8 hours of 
labor prior to delivery. The data for the 4 hours prior 
to delivery are presented in Table III. There was no 
statistical difference between the two groups in regard 
to either decreased frequency of absence of fetal heart 
rate accelerations. These observations imply that, as an 
independent variable, fetal heart rate accelerations 
(specifically, a decrease in or absence of accelerations) 
are not predictive of metabolic acidosis in the fetus. 

The observations on total fetal heart rate decelera- 
tions in the index group were compared with those in 
the control group in each of the 24 cycles during the 8 
hours prior to delivery. The data for the 4 hours prior 
to delivery are presented in Table IV. The percentage 
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Fig. 1. The incidence of marked patterns of total decelera- 
tions in the index group and control group for the three cycles 
during the hour prior to delivery. — 


of contractions associated with a deceleration was sig- 


nificantly greater in the index group than in the control 
group in cycles 1, 2, and 3. This d:fference was associ- 
ated with a greater frequency of marked patterns of 
total decelerations in the index group than in the con- 
trol group in cycle 1 (68% vs. 44%), cycle 2 (55% vs. 

38%), and cycle 3 (46% vs. 35%). These observations 
imply that, as an independent variable, total fetal heart 
rate decelerations (specifically, marked patterns of total 
decelerations) are predictive of metabolic acidosis. 

' The observations: on fetal heart rate variable decel- 
erations in the index group were compared with those 
in the control group in each of the 24 cycles during the 
8 hours prior to delivery. The cata for the 4 hours 
prior to delivery are presented in Table IV. The per- 
centage of contractions associated with a variable de- 
celeration was significantly greater in the index group 
than in the control group in cycle 1; however, thereaf- 
ter, there was no statistical difference between the two 
groups. These observations imply that, as an indepen- 
dent variable, fetal heart rate variable decelerations are 
of limited: value in predicting metabolic acidosis in 
the fetus, which is best dcn HirQugh total decel- 
erations. 

The observations on fetal heart rate late decelera- 
tions in the index group were compared with those in 
the control group in each of the 24 cycles during the 8 
hours prior to delivery. The data for the 4 hours prior 
to delivery are presented in Table IV. The number of 
fetuses with late decelerations wzs significantly greater 
in the index group than in the control group in cycles 
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1, 2, and 3. Subsequently, there was a trend for the 
number in the index group to be greater than that in 
the control group in cycles 4, 5, and 6. These observa- 
tions imply that, as an independent variable, fetal heart 
rate late decelerations are predictive of metabolic aci- | 
dosis in the fetus. . 

Although baseline fetal heart rate and baseline fetal 
heart rate long-term variability did not prove to be of 
predictive value as independent variables, it is appro- 
priate to assess the significance of these observations in 
conjunction with either total fetal heart rate decelera- 
tions or fetal heart rate late decelerations. Statistical 
analysis of the predictive value of these combined ob- 
servations failed to demonstrate that either baseline 
fetal.heart rate bardycardia or tachycardia or baseline 
fetal heart rate decreased or absent variability sig- 
nificantly increased the predictive value of either total 
fetal heart decelerations or fetal heart rate late decel- 
erations for metabolic acidosis in the fetus. 


Comment 


Much of the confusion in the assessment of the value 
of fetal heart rate surveillance is due to the differing 
questions asked and endpoints used in the studies re- 
ported. There are three stages in the pathophysiologic 
process of fetal hypoxia, each of which is important 
and requires accurate diagnosis in the human fetus to 
permit optimal clinical management. These stages are 
transient hypoxemia without fetal metabolic acidosis, 
fetal hypoxemia and tissue hypoxia sufficient to pro- 
duce a metabolic acidosis, and, finally, fetal hypoxia 
with metabolic acidosis of a degree and duration suffi- 
cient to cause fetal morbidity or mortality. 

During labor and delivery, transient hypoxemia with- 
out metabolic acidosis may be identified by measure- 
ment of fetal oxygen tension from an apprópriately 
timed sample of scalp blood or by the recording-of a 
continuous oxygen tension electrode. Identification of a 
transient fall in oxygen tension is useful in that it may 
affect fetal behavior and provide the first indication ofa 
developing mechanism which, if allowed to continue, 
will result in a more serious us degree of fetal intrapartum 
hypoxia. 

The diagnosis of fetal hypoxia with a metabolic aci- 
dosis requires ‘an acid-base assessment of fetal blood. 
The specific aim in this study was to demonstrate the 
predictive value of continuously recorded fetal heart 
rate observations of fetal hypoxia with a metabolic aci- 
dosis with the endpoint a metabolic acidosis in the um- 
bilical artery blood at delivery. The limited correlation 
between fetal metabolic acidosis and immediate and 
long-term morbidity commonly reported is not sürpris- 
ing and, indeed, is desirable, thereby indicating that 
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Fig. 2. The incidence of variable decelerations and late decelerations in the index group and control 
- group for the six cycles during the 2 hours prior to delivery. . 


the fetal hypoxia has been identified at an early stage 
before fetal compromise has occurred. On the other 
hand, these are the at-risk infants in whom morbidity 
or mortality will result if the pathophysiologic process 
is allowed to continue.’ 

The present study indicates that fetal heart rate 
bradycardia or tachycardia, a decrease in or absence of 
baseline variability, and a decrease in or absence of 
fetal heart rate accelerations are not predictors of in- 
trapartum fetal hypoxia with a metabolic acidosis. We 
emphasized that this does not imply that the mecha- 
nisms which lead to these changes in fetal heart rate 
behavior may not be relevant to the occurrence of sub- 
sequent morbidity and, as such, have predictive sig- 
nificance in regard to the ultimate outcome of the new- 
born infant. 

Severe fetal heart rate bradycardia, «100 bpm, has 
been observed terminally prior to fetal death,? and has 
been stated to indicate a poor outcome. This observa- 
tion is uncommon, with occurrence in this study on one 
occasion in a fetus in the control group. Moderate fetal 
heart rate bradycardia, 100 to 119 bpm, occurred with 
equal frequency in the index and control groups, which 
is in keeping with the recent reports of normal fetal pH 
in relation to moderate bradycardia.? 

Examples of tachycardia in the dying fetus suggested 
the possible significance of fetal heart rate tachycardia 
in respect to fetal tachycardia in acute hypoxia studies 
of the fetus in anesthetized sheep,’ a response which 


is now attributed to the anesthetic suppression of 
parasympathetic regulation of fetal heart rate. The oc- 
currence of fetal heart rate tachycardia with equal fre- 
quency in the index and control groups is in keeping 
with previous observations of no significant relation- 
ship between fetal tachycardia and metabolic acidosis.? 

A number of observations suggested the possible 
significance of decreased fetal heart rate long-term 
variability in the prediction of intrapartum fetal hy- 
poxia. A decrease in or loss of baseline variability dur- 
ing the antepartum period has been identified as a 
predictor of potential fetal compromise. Intrapartum 
observations of the association of decreased baseline 
variability in the severely compromised fetus led to the 
conclusion that this was indicative of severe distress and 
a poor prognosis. However, recent acid-base correla- 
tions indicate that, with decreased variability, although 
the pH may be lower, the difference is small.® 7 In view 
of these reported acid-base relationships, it is not sur- 
prising that the present study indicated that decreased 
or absent baseline variability in the intrapartum period 
may occur with equal frequency in the fetus with and in 
the fetus without metabolic acidosis. 

Accelerations indicate sympathetic responsiveness 
and a good prognosis? and exhibit a positive correlation 
to a good neonatal outcome.* On the other hand, there 
has been little evidence to indicate that a decrease in or 
absence of accelerations is either correlated with or 
predictive of intrapartum fetal hypoxia. The present 
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Table V. Probability of metabolic acidosis in relation 
to the scoring system in a general and high-risk 
obstetric population 










General 


population 


~ Score 






0- . No decelerations 6 17 

1 Moderate pattern of 7 19 
total decelerations 

2 Marked pattern of 10 25 
total decelerations 

3 Late decelerations 28 48 





study indicated that a decrease in or absence of accel- 
erations may occur with equal frequency during the 
intrapartum period in the fetus with and in the fetus 
without metabolic acidosis. 

The significant findings are that fetal heart rate de- 
celerations, specifically, marked patterns of total decel- 
erations and late decelerations, are useful predictors of 
intrapartum fetal hypoxia with metabolic acidosis. 

Total decelerations represents the sum of variable 
and late decelerations. The observation of total decel- 
erations in clinical practice is useful in that, although 
there may be differences of opinion from time to time 
in regard to the classification of the type of a decelera- 
tion, the recognition of the presence of a deceleration is 
not difficult and rarely controversial. The significant 
observation is a marked pattern of total decelerations, 
i.e., >30% of contractions are associated with a decel- 
eration. The incidence of marked patterns of total de- 
celerations in the index group was significantly greater 
than that in the control group for the three cycles dur- 
ing the hour prior to delivery (Fig. 1). 

Variable decelerations are due to a reflex parasym- 
pathetic stimulation via the vagus nerves. This mecha- 
nism has been demonstrated in animal studies? and 
clinical studies of the human fetus.!? Variable deceler- 
' ations occur in the presence of a normal fetal acid-base 
state.! 

In the present study, variable dece-erations occurred 
with greater frequency in the index group than in the 
control group during the last cycle prior to delivery, 
but, otherwise, variable decelerations occurred with 
equal frequency during the intrapartum period in the 
fetus with and in the fetus without metabolic acidosis 
(Fig. 2). 

There is evidence that, as the frequency of variable 
decelerations increases, a correlation with fetal hypoxia 
may appear. This might be anticipaied in view of the 
relationship between cardiac rate anc cardiac output in 
the fetus,” and is in keeping with the observation of a 
significant relationship between the index and control 
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groups for variable decelerations during the 20 min- 
utes prior to delivery and total decelerations during the 
hour prior to delivery. 

The importance of fetal hypoxia in the occurrence of 
late decelerations has been extensively demonstrated. 
Studies in animals have shown that late decelerations ` 
occur when fetal oxygen tension decreases below a crit- 
ical level, and the interval between the onset of the 
contraction and the onset of the deceleration reflects 
the time necessary for the fetal oxygen tension to fall 
below the tolerance level.!* !! The late deceleration is 
not a response to the pH change of acidosis.'* Fetal 
hypoxemia results in a late deceleration due either to a 
chemoreceptor-initiated reflex bradycardia or to a di- 
rect effect upon the myocardium.'* Studies in the 
human fetus have similarly demonstrated the rela- 
tionship between metabolic acidosis and late decel- 
erations.$7? 1» 18 

The observations in the present study are in keeping 
with those of previous reports. Late decelerations occur 
with greater frequency in the fetus with metabolic aci- 
dosis than in the fetus with no metabolic acidosis in 
the three cycles during the hour prior to delivery, 
with a trend toward a greater frequency in the three 
cycles during the second hour prior to delivery 
(Fig. 2). 

From the data derived in this study, a scoring system 
was designed to estimate the predictive value of fetal 
heart rate decelerations for the presence of a sig- 
nificant degree of metabolic acidosis, It was assumed 
that the incidence of metabolic acidosis in a typical gen- 
eral population was of the order of 1096, and that in a 
typical high-risk population was of the order of 2596, 
on the basis of the experience in this unit during the 
last decade. The probability of metabolic acidosis in- 
creased in relation to this scoring. system, so that with 
late decelerations the probability of metabolic acidosis 
is 23% in the general population and 48% in the high- 
risk population (Table V). 

Continuous electronic monitoring of fetal heart rate 
is a useful complement to acid-base assessment in the 
intrapartum surveillance of the fetus in a high-risk 
pregnancy. The appearance of a marked pattern of 
total decelerations and, particularly, late decelerations 
is associated with a very significant probability of fetal 
metabolic acidosis and indicates the need for an acid- 
base assessment. However, the results of this study 
again serve to emphasize that, at some stage, the fetus 
in all at-risk pregnancies should have an acid-base as- 
sessment, in view of the 1795 of high-risk patents in 
whom the fetus exhibits evidence of a significant meta- 
bolic acidosis with no preceding fetal heart rate decel- 
erations. 
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The effect of maternal, labor, and fetal factors upon 
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The effect of maternal, labor, and fetal characteristics upon fetal heart rate behavior during the 
intrapartum period has been studied in 400 patients. Abnormal labor in comparison to normal labor 
has a higher baseline fetal heart rate with an increased incidence of baseline tachycardia and an 
increased incidence of absent or decreased baseline variability. A decreasing fetal weight 
gestational age percentile is associated with an increased incidence of variable decelerations. 
Segmental epidural and Demerol analgesia carefully administered has little effect upon fetal heart 


rate behavior. (AM. J. OBSTET. GYNECOL. 139:306, 1981.) 


THIS STUDY was undertaken to demonstrate the ef- 
fect of maternal, labor, and fetal complications upon 
fetal heart rate behavior. An increasing number of fac- 
tors is recognized as being potentially capable, through 
autonomic nervous system activity, of altering fetal 
heart rate behavior. To understand the effect of factors 
other than fetal hypoxia upon fetal heart rate will en- 
hance our ability to interpret fetal heart rate observa- 
tions during labor. 


Methods 


The study group included 400 patients, 200 with and 
200 without evidence of fetal metabolic acidosis at de- 
livery in whom the fetal heart rate records were scored 
for each 20 minute period for a maximum of 8 hours 
(24 twenty-minute cycles) prior to delivery. The’ fetal 
heart rate characteristics assessed included baseline 
fetal heart rate, baseline fetal heart rate long-term vari- 
ability, fetal heart rate accelerations, and fetal heart 
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rate variable and late decelerations according to the 
criteria previously described.! 

The clinical characteristics of each patient, including 
maternal, medical, and obstetric complications, labor 
and delivery characteristics, and fetal characteristics $ 
were defined, coded, and stored for statistical analysis 
(Table D). The significance of each clinical characteristic 
in relation to each fetal heart rate characteristic studied 
was analyzed by means of Student's t test or chi-square 
test. : 

The patients received a number of drugs during 
labor. The drugs given in each cycle were noted, and 
the changes in the fetal heart rate in the cycle after 
administration of the drug in relation to the prior cycle 
were observed in order to evaluate the drug's effect 
(Fig. 1). The changes noted in the sequence of cycles 
related to the drug administered were compared to the 
findings in the sequence of cycles in which the drug was 
not administered. 


Results 


Fetal heart rate behavior in respect to baseline fetal 
heart rate, baseline fetal heart rate variability, fetal 
heart rate accelerations, or fetal heart rate decelera- 
tions was the same in patients with as in those without 
medical complications and in patients with and those 
without obstetric complications. 

There was a relationship between abnormal labor 
and baseline fetal heart rate and baseline fetal heart 
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Fig. 1. The effect of the drug administered in cycle 2 was 
assessed by the changes in fetal heart rate behavior in cycle 3 


in relation 


to cycle 1. 


Table I. Maternal, labor, and fetal characteristics 
defined in each patient 





` % PATIENTS 
M 
o 


Maternal Medical Obstetric 
Normal Normal 
Diabetic Toxemia 
Cardiac Antepartum hemor- 
rhage 
Hypertension Toxemia plus ante- 
partum hemorrhage 
Other Other 
Labor Labor Delivery 
Normal Normal 
Abnormal uterine action Abnormal forceps 
Dystocia Breech 
Abnormal uterine action Cesarean section 
plus, dystocia 
Other Other 
Fetal ` Gestational age 


Birth weight 
Weight gestational age 
percentile 





rate variability for the 3 hours prior to delivery (Table 
II). The mean baseline fetal heart rate was significantly 
higher in patients with abnormal labor than in patients 
with normal labor in cycles 1 to 9. Similarly, the inci- 
dence of decreased or absent baseline fetal heart rate 
variability was greater in patients with abnormal labor 
than in patients with normal labor in cycles 1 to 9. 
No relationship was demonstrated between abnormal 
labor and fetal heart rate accelerations or fetal heart 
rate decelerations. 
Fetal heart rate behavior in respect to baseline fetal 
heart rate, baseline fetal heart rate variability, fetal 


heart rate accelerations, and fetal heart rate decelera- . 


tions was the same in patients who required an abnor- 
mal delivery as in those who had a normal delivery. 
Fetal heart rate behavior in respect to baseline fetal 
heart rate, baseline variability, and fetal heart rate ac- 
celerations was the same over the range of gestational 
age, fetal weight. and fetal weight gestational age per- 
centile in this study population. However, there was a 
relationship between fetal weight gestational age per- 
centile ard the frequency of variable decelerations 
(Table III). A significant correlation existed between 
decreasing fetal weight gestational age percentile and an 
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% PATIENTS 
06 88 êg 


L 


‘DECREASED BASELINE VARIABILITY 
C] Normal Labor [777 Abnormal Labor 


Fig. 2. The incidence of baseline fetal heart rate tachycardia 
and absent or decreased baseline variability in abnormal labor 
as compared to normal labor. 


increasing percentage of contractions associated with a 
variable deceleration. No relationship was found be- 
tween fetal weight gestational age percentile and either 
the occurrence or frequency of late decelerations. 

Segmental epidural analgesia, usually with 5 to 7 ml 
of 0.2596 or 0.5096 bupivacaine, was initiated or rein- 
forced on 841 occasions in the study population. The 
response to the epidural analgesia was the same as in 
the control cycles in respect to baseline fetal heart rate 
and baseline variability. There was a difference in re- 
gard to the number of accelerations, with a less fre- 
quent increase in the number of accelerations after 
epidural analgesia than in the control cycles (p < 0.01) 
(Table IV). 

Demerol, usually 15 mg intravenously, was given on 
351 occasions. A difference was noticed in regard to 
baseline fetal heart rate and baseline variability after 
the administration of Demerol, with a less frequent in- 
crease in baseline fetal heart rate (p « 0.01) and in 
baseline variability (p « 0.01). The sequence of events 
in regard to the number of accelerations with Demerol 
was the same as in the cycles with no Demerol. 


Comment 


As labor progresses to delivery, a small but sig- 
nificant rise in baseline fetal heart rate occurs.? Ab- 
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Fig. 3. The incidence of variable decelerations in the SGA, NGA, and LGA groups during the 2 
hours prior to delivery. i 


Table II. Mean baseline fetal heart rate and incidence of decreased and absent baseline variability in 
abnormal labor compared to normal labor during the 3 hours prior to delivery 
















Baseline variability 








Decreased . Absent 





No. of patients Baseline fetal heart rate 
























Normal | Abnormal 
labor 
(No.) 





Abnormal Normal | Abnormal 


labor (mean) 


Normal 
Normal | Abnormal | labor (mean) 


(bpm) 






Hour | Cycle 





0.0001 °92 90 0.001 26 34 0.01 


Ls 238 > 162 142 149 
2 238 162 141 148 0.0001 92 95 0.0001 13 30 0.0001 
3 238 162 141 147 0.0001 91 99 0.0001 14 35 0. ti 
2 4 238 162 140 146 0.0001 99 88 0.01 21 29 0.01 
5 238 162 140 146 0.0001 102 89 0.02 19 27 0.01 
6 238 162 139 145 0.0001 93 87 0.01 17 22 0.05 
3 7 195 147 140 144 0.01 78 85 0.001 10 23 0.01 
8 195 147 139 143 0.01 76 88 0.001 9 20 0.01 
9 195 147 139 143 0.01 76 87 0.001 6 20 0.01 








Baseline fetal heart rate is a result of spontaneous 
fetal heart rate modified by the tonic effect of sympa- 
thetic and parasympathetic activity. Acceleration may 
occur because of an increase in beta adrenergic sympa- 
thetic effect or because of blockade of the tonic 
parasympathetic effect.^ * Labor is characterized by an 


Table III. Correlation between fetal weight 
gestational age percentile and the percentage of 
contractions associated with a variable deceleration 
in each cycle during the 2 hours prior to delivery ` 


Hour Correlative coefficient P value 


l l ~0.23 0.0001 increase in circulating catecholamines,® which may ac- 
: 2 A a count for part of this response overcoming the inhibi- 
2 4 —0.10 0.02 tion by parasympathetic efferent vagal nerves. 
e os da Abnormal labor in comparison to normal labor also 


demonstrates a greater incidence of absent and de- 
creased baseline variability. Absence of baseline vari- 





normal labor in comparison to normal labor is charac- 
terized by a significantly higher baseline fetal heart rate 
during the 3 hours prior to delivery. Another differ- 
ence between the abnormal and normal labor groups is 
demonstrated by the twice as frequent occurrence of 
baseline fetal heart rate tachycardia in patients with 
abnormal labor (Fig. 2). f 


ability occurs twice as frequently, and decreased vari- 
ability one and one-half times as frequently, in abnormal 
as in normal labor during the 3 hours prior to delivery 
(Fig. 2) 

Baseline variability reflects moment-to-moment dif- 
ferences in parasympathetic cardiac regulatory activity 
due to a variety of stimuli, such as intravascular pres- 
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Table IV. Fetal heart rate behavior in regard to baseline fetal heart rate, baseline variability, and fetal 
heart rate accelerations in the sequence of cycles prior to and after the administration of epidural 
„analgesia and Demerol compared to that in the sequence of cycles in which no analgesia was given 






Baseline fetal heart rate 













` : No 
change | Decrease Increase 
(%) (7) |P value) (%) 


Epidural anal- 36 36 27 
gesia : «0.3 
No epidural 34 36 30 . 18 
analgesia 
Demerol 25 40 35 <0.01 12 
No Demerol 34 36 30 ` 18 


sure, intrapleural pressure, and fetal movements.” ? 
Abnormal labor would appear to suppress this regula- 
tory activity to a greater degree than does normal 
labor. 

Fetal weight gestational age, as previously iepa, ? 
is relevant to the occurrence of variable decelerations, 
with a significant correlation during the 2 hours prior 
to delivery between decreasing weight gestational age 
percentile and an increasing incidence of variable de- 
celerations. This relationship for clinical purposes can 
be expressed by the frequency of variable decelerations 
in the small-for-gestational age (SGA), normal—for— 

gestational age (NGA), and large-for-gestational age 
(LGA) groups (Fig. 3). Because of this increased inci- 
dence of variable decelerations, marked patterns of 
total decelerations occur twice as frequently in the SGA 
groups compared to the LGA groüp. This suggests that 
stimuli which initiate reflex parasympathetic brady- 
cardia occur with greater frequency in the small 
growth-retarded fetus. 

The epidural analgesia used extensively in the man- 
agement of the patients during labor appeared to have 
no effect other than to cause a less frequent increase in 
the number of accelerations in the subsequent fetal 
heart rate cycle (Fig. 4). Significant concentrations of 
local anesthetic in both the mother and fetus occur 
after administration, with variation in concentration 
related to the dosage and the technique used. Mater- 
nally administered local anesthetic agents produce a 
transient uterine vasoconstriction and reduced uterine 
blood flow," and a transient decrease in fetal oxygen 
tension without acidosis.'? This effect may be associated 
with a transient fetal bradycardia in animals,” and in- 
creased baseline variability in the human fetus.'? The 
absence of any significant effect is likely to be a result of 
the segméntal block epidural analgesia with small vol- 
umes of local anesthetic agent, which, as previously 


Baseline —— 


Decrease Increase — 
(%) (%) P value| (%) (96) (96) 
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Fetal heart rate acceleration 


Decrease 
P value 











63 20 42 32 
«0.8 «0.01 
62 20 31 37 32 
68 20 30 33 37 
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Fig. 4. The effect of epidural analgesia and Demerol upon 
baseline fetal heart rate, baseline variability, and fetal heart 
rate accelerations. 


demonstrated, avoids much of the apparent fetal heart 
rate effect noticed in earlier studies." 

An increase in baseline fetal heart rate and in 
baseline variability occurred less frequently in cycles 
after the administration of Demerol than in the control 
cycles (Fig. 4). A small, but not statistically significant, 
decreased baseline variability has been reported in 18 
patients who received 50 mg of Demerol intrave- 
nously.? The limited apparent effect in these patients 
may have been due to the use of 15 mg intravenously. 


M 310 Low et al. 


The results in regard to epidural analgesia and 
Demerol indicate that these analgesic agents, when 
carefully used, have little effect upon fetal heart rate 
behavior either in the fetus with or in the fetus without 
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metabolic acidosis. The careful use of these analgesics 
in the management of the at-risk patient during the 
intrapartum period is justified. 
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Squamous cell carcinoma of the vagina following 
hysterectomy 
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A retrospective analysis of 29 cases of squamous cell neoplasia of the vagina following 
hysterectomy is presented. Two groups of patients were identified; the first presented following 
hysterectomy for cervical dysplasia or neoplasia on an average of 5.7 years later, and the second 
presented following hysterectomy for benign or unrelated disease 13.1 years after initial surgery. All 
17 patients in the first group had Stage | disease whereas two thirds of the second group had Stage 
ll or greater disease at the time of diagnosis. Surgery was the primary mode of therapy in 82.4% of 
the first group and radiotherapy was used in 83.3% of the second group. In all patients 20.7% had 
received previous radiotherapy to the pelvis. Carcinoma of the vagina following hysterectomy for 
benign disease tends to be more advanced at the time of diagnosis and subsequently has a poorer 


pF 


ultimate prcgnosis. Disease following previous cervical neoplasia is often asymptomatic and only 
detected on routine cytologic testing. (AM. J. OBsTET. GYNECOL. 139:311, 1981.) 


SQUAMOUS CELL NEOPLASIA of the vagina following 
hysterectomy has been reported to occur subsequent to 
* surgery for both benign and malignant disease. The 
most common predisposing factor is previous treat- 
ment for cervical dysplasia or neoplasia. Funnell and 
Merrill! found the recurrence rate of in-situ carcinoma 
in the vagina following treatment for in-situ disease of 
the cervix to be 0.7% to 6.696. This may represent per- 


sistent or residual disease from the initial lesion or else’ 


a new lesion if occurring 1 year or more after surgery. 
Vaginal neoplasia following surgery for benign disease 
has been alluded to by Schiffer and associates,? Gallup 
and Morley? and Rutledge,‘ but it continues to be as- 
sociated with a delay in diagnosis. Patients with a previ- 
ous benign abnormality tend to present with more ad- 
vanced lesions and have poorer ultimate prognosis. 
Twenty-nine cases of vaginal carcinoma following 
hysterectomy were diagnosed and treated at Victoria 
Hospital between 1969 and 1978. It is the purpose of 
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this paper to emphasize the need for continuous cyto- 
logic surveillance in posthysterectomy patients follow- 
ing both benign and malignant disease. Patients with 
previously treated benign lesions tend to present later 
and have a poorer prognosis than those with a previ- 
ous malignancy. Previous pelvic irradiation may be a 
significant factor in the development of vaginal car- 
cinoma. i 


Material and Methods 


Twenty-nine patients with neoplastic disease of the 
vagina were seen at Victoria Hospital in a 10-year pe- 
riod. Age at the time of diagnosis of vaginal carcinoma 
ranged from 33 to 86 years. All but five patients were 
multiparous. Four patients (13.8%) were premeno- 
pausal and the remainder (86.2%) were postmeno- 
pausal. Four patients (13.8%) were noted to be on a 
regimen of hormone replacement therapy at the time 
of diagnosis. Diagnosis of the vaginal lesion was made 
on the basis of a cytologic smear and subsequent biopsy 
in 11 patients (38%) and by biopsy of a visible lesion in 
47 patients (59%). One patient had the diagnosis made 
at the time of laparotomy for a pelvic mass. 

Seventeen patients in group 1 presented following 
operation for malignant disease and were compared 
to 12 patients in group 2 who had previous benign 
disease. l 
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Table I. Indications for hysterectomy in patients 
with previous cervical neoplasia (group 1) 


Cervical neoplasia No. 


Dysplasia 
P In-situ 
Stage I 
Stage IIA 
Recurrence 


= NO NO O0 of 





Table II. Indications for hysterectomy in patients 
with previous benign or unrelated disease (group 2) 


Indication No. 


Uterine fibroids 

Uterine prolapse 

Pelvic inflammatory disease 

Stage I adenocarcinoma of endometrium 
Unknown 


GUND o ND DO 


Results 


Patients with previous malignant disease presented 1 
to 22 years after initial surgery with an average of 5.7 
years. Those with prior benign disease presented 1 to 
30 years following hysterectomy with an average of 
13.1 years. In the first group the indications for hyster- 
ectomy are noted in Table I. The one patient with a 
recurrence underwent irradiation for carcinoma of the 
cervix 15 years earlier and developed a recurrence, 
treated by radical hysterectomy 2 years before this pre- 
sentation. In the second group, the indications are 
summarized in Table II. The two patients with previ- 
ous adenocarcinoma of the endometrium had well- 
differentiated Stage I lesions at 5 and 21 years, respec- 
tively, before this presentation and were treated with 
intrauterine radium and total hysterectomy. 

Of all 29 patients, six had a history of previous pelvic 
irradiation. Four of these were treated for cervical 
neoplasia and two for endometrial adenocarcinoma. 
The interval between the radiation and the diagnosis of 
vaginal neoplasia averaged 14 years (range 5 to 22 
years). 

The presentation of the patients in the two groups is 
compared in Table III. The large majority of patients 
with previous malignant disease were usually examined 
cytologically and a new lesion was asymptomatic. Pa- 
tients with benign disease did not present unless there 
was an abnormal symptom such as bleeding. Some pa- 
tients had more than one presenting complaint. 

The pathology of the vaginal lesion is presented in 
Table IV. The preponderance of early lesions, includ- 
ing severe dysplasia and carcinoma in situ, occurred in 
the first group of patients, reflecting the more careful 
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Table III. Mode of presentation of patient 





Previous Previously benign 
Presentation neoplasia | or unrelated disease 
Asymptomatic 10 2 
Vaginal bleeding 4 10 . ^7 
Vaginal discharge 1 0 
Dysuria 1 4 
Abdominal discomfort 1 0 





Table IV. Pathologic evaluation of vaginal lesions 


Previous 
neoplasia 


Previously benign 


Diagnosis or unrelated disease 
Severe dysplasia 2 0 
In-situ disease 6 1 
Invasive carcinoma 9 li 


follow-up after hysterectomy in this group. All but one 
patient had invasive carcinoma of the vagina at the time 
of diagnosis in the group following benign disease. Ali 


lesions were squamous cell carcinomas. One of 17 


tumors in the first group and four of the 12 in the 
second group were reported as being poorly differ- 
entiated. The remainder of the lesions were reported 
as moderately or well differentiated. The clinical stag- 
ing of the disease reflects the high incidence of earlier 
lesions in the first group, as shown in Table V. In the 
group with previous benign disease, eight patients or 
66.6% presented with Stage II disease or greater while 
there were no patients with disease more advanced 
than Stage I in the first group. 

The most common site of the tumor was in the upper 
third of the vagina in both groups although some 
tumors extended down into the lower two thirds. Only 
two patients had primary lesions in the middle or lower 
third of the vagina. 

Of the patients in group 1, 16 of 17 (9496) were ini- 
tially treated surgically with either a partial or total vag- 
inectomy (Table VI). This included eight of the nine 
patients with invasive disease. All 10 patients with se- 
vere dysplasia or in-situ disease were treated surgically. 
One patient (age 79) with invasive disease was treated 
with radiotherapy. In this group, there were two recur- 
rences of vaginal neoplasia with new invasive disease. 
One other patient was free of vaginal neoplasia but 
developed a transitional cell carcinoma of the bladder 
and subsequently died of the second cancer. 

Ten of 12 of the patients (83%) in group 2 were 
initially treated with radiotherapy (Table VII). All 10 
had invasive disease. T'wo patients, one with in-situ dis- 
ease and one with invasive disease, were treated surgi- 
cally. Four of these patients had persistent disease and 
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Table V. Clinical stage of disease 


Stage | Previous neoplasia | Previously benign or unrelated disease 


0 6 1 
1 9 3 
T ee 0 4 
ul 0 3 
IVA 0 0 
IVB 0 1 


Table VI. Treatment of patients with 
previous neoplasia 


Diagnosis Treatment 
Severe dysplasia 2 Vaginectomy 
In-situ disease 6 Vaginectomy 
Invasive carcinoma 9 Vaginectomy (8) 

Radiotherapy (1) 





died as a result. Two other patients developed local 
recurrence and were treated with radical surgical pro- 
cedures. 

Survival of the patients in the two groups is markedly 
different (Table VIII). In group 1, 10 patients (59%) 
are clinically free of disease after an average of 51 
months (range 24 to 72 months). One patient is alive 


with disease 3 years after diagnosis; two died of inter- . 


*current disease, and four were lost to follow-up. In 
group 2, six patients (50%) show no evidence of disease 
from 12 to 120 months later (average 49 months). 
However, five patients (4296) died of vaginal carcinoma 
from 2 to 8 months after diagnosis. One patient died of 
unknown causes. 


Comment 


A total of 41% of cases of squamous cell neoplasia of 
the vagina following hysterectomy occurred following 
surgery for benign or unrelated disease. ‘Ten of 29 of 
these patients had no history of preceding genital tract 
malignancy. This figure is slightly higher than that re- 
ported by Jimerson and Merrill? (two of 11 patients) or 
Gallup and Morley? (five of 25 patients) in patients who 
had no preceding genital tract neoplasia. It would be 
interesting to speculate as to what etiologic factors may 
be present in the group without an antecedent history 
of genital neoplasia that might predispose them to de- 
velopment of malignancy after hysterectomy. This 
series of only 10 patients, as well as other series, are too 


small to allow any epidemiologic data to be significant. . 


The average age at the time of hysterectomy in the two 
groups in this series is not significantly different, which 
contradicts the suggestion that the patients who have 
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Table VII. Treatment of patients with previous 
benign or unrelated disease 


Diagnosis Treatment 
In-situ disease 1 Vaginectomy 
Invasive 11 Radiotherapy (10) 


Surgery (1) 


Table VIII. Survival data of patients 


Group 1: 
Previous neoplasia 


Group 2: Previous 
unrelated disease 


No evidence of 10 (59%) 6 (50%) 
disease 

Died of disease 0 5 (42%) 

Alive with disease 1 (6%) 0 

Died of other 2 (12%) 1 (8%) 
causes 

Lost to follow-up 4 (23%) 0 


had a hysterectomy for benign disease do so at an age 
before they reach the high-risk age group for cervical 
dysplasia. However, it would seem appropriate to 
continue to seek out any high-risk factors that might 
place a patient at higher risk for the development of 
vaginal neoplasia following a hysterectomy for benign 
indications. 

Certainly, the most significant predisposing factor in 
the development of vaginal neoplasia is previous cervi- 
cal neoplasia. Seventeen of 29 patients in this series had 
a previous cervical lesion. The recurrence rate of carci- 
noma in situ of the cervix after hysterectomy is variably 
quoted at 0.7% to 6.6%.' This represents either persis- 
tent or multicentric disease from the initial lesion, an 
entirely new disease, or else a continuing susceptibility 
of the squamous epithelium to certain oncogenic stimu- 
lants. The fact that in this series patients presented 
from 1 to 22 years, with an average of 5.7 years, after 
the cervical lesion suggests that it is likely one of the two 
latter possibilities, as persistent disease would probably 
have been detected at an earlier stage in follow-up. 
Usherwood® has suggested on an empirical basis that if 
negative cytology exists for a period of more than 1 
year after hysterectomy the vaginal lesion should then 
be considered a new lesion. 

Severalauthors have attempted to make a pathologic 
delineation between recurrent lesions following cervi- 
cal neoplasia and primary vaginal lesions. Geelhoed 
and associates’ pointed out that primary vaginal lesions 
are more likely to be symptomatic and tend to show 
invasion at an earlier stage than recurrent cervical dis- 
ease. Murad and colleagues® stated that the primary 
lesion is more often papillary and spreading than the 


/ 
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ulcerative type of secondary carcinoma. However, all of 
these factors may be related to the fact that patients 
with previous benign disease present at a more ad- 
vanced clinical stage than patients with previous cervi- 
cal neoplasia. At the present time, it is not possible to 


differentiate two distinct pathologic entities presenting 


as vaginal carcinoma except on a clinical basis. 

A total of 21% of the patients in this series had re- 
ceived previous pelvic radiation. The interval between 
radiation and the diagnosis of vaginal neoplasia ranged 
from 5 to 22 years (average 14 years). Pride and Buch- 
ler," in their series of 43 patients, showed that 20.8% 
of patients had received previous radiation to the 
upper vagina. They recommended that although the 
risk was low, these patients warranted particularly care- 
ful cytologic follow-up indefinitely. Murad and associ- 
ates? reported that vaginal carcinomas occurring 5 or 
more years after treatment for cervical carcinoma had 
distinct histologic characteristics that would support 
their classification as primary vaginal lesions. It is not 
possible to state whether this new vaginal neoplasia is 
due to a particular effect of radiotherapy or a con- 
tinued oncogenic susceptibility of the genital tract to a 
persistent stimulus. 


Patients who have had a previous cervical neoplasia . 


are usually followed up more carefully than those with 
previous benign or unrelated disease, as evidenced by 
the fact that 58% of disease in the first group versus 
16% of disease in the second group was asymptomatic 
and detected only on routine cytologic smears. The pa- 
tients in first group also all presented with in-situ or 
Stage I disease as opposed to only four of 12 in the 
second group. A greater proportion of lesions in the 
second group were invasive (92% versus 53%). Vaginal 
carcinomas dre usually invasive before producing 
symptoms of bleeding, discharge, or dysuria, and this 
seriously compromises the prognosis because of the 
rich subepithelial lymphatics of the vagina. Therefore, 
patients who have had a previous hysterectomy for 
malignant or benign disease must be followed up rou- 
tinely with cytologic smears in order to diagnose these 
lesions in the early stages and treat them appropriately. 

In this series, in-situ disease and Stage I disease are 
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treated surgically with a partial or total vaginectomy in 

the majority of cases. Rutledge’ supports this approach 

particularly for superficial lesions and those appearing» 
after prior radiation. For in-situ disease or with mul- 

ticentric lesions he recommends a surgical treatment 

method except in the presence of complicating medical 

diseases, advanced age, or no need for a functional 

vagina.!! Split-thickness skin grafts may be used to re- 

store adequate vaginal length if necessary. 

If the tumor has infiltrated the submucosal tissue or 
if surgery is relatively contraindicated, then radio- 
therapy is the preferred treatment. Perez and associ- 
ates? recommend intravaginal radium alone for in-situ 
disease or localized invasion but if there is any evidence 
of diffuse vaginal involvement, the parametrial and 
pelvic tissues should receive additional external beam 
therapy. Sexual disability because of contraction can be 
a disadvantage of radiotherapy in the younger patient, 
which may allow consideration of radical surgery in this 
group. 

The small number of cases in this series precludes 
any significant comparisons in 5-year survival figures 
between the surgical and radiation modes of treatment. 

In conclusion, it should be emphasized that carci- 
noma of the vagina may occur following hysterectomy 
for either benign or malignant disease. Surgery for 
neoplasia of the cervix must include an adequate vagi- 
nal cuff. This may be better defined by immediate pre-* 
operative colposcopic assessment to identify the mar- 


_gins of the lesion. Continued cytologic surveillance is 


mandatory in all posthysterectomy patents. Patients 
who have had previous pelvic radiation merit particu- 
lar attention, as cytology may be misinterpreted be- 
cause of the radiation-related atrophy and cellular 
changes. 

Neoplasia of the vagina following hysterectomy. for 


- benign or unrelated disease usually presents at a more 


advanced stage than that following cervical neoplasia 
and this is likely a function of poor follow-up. In this 
series, in-situ and early invasive lesions are treated 
surgically while more advanced lesions are best treated 
with radiation. 
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A total of 171 cases of molar pregnancy were followed by serial radioimmunoassay of the beta 


the beta subunit of human chorionic gonadotropin à 


subunit of human chorionic gonadotropin (hCG-8) over a 4-year period. The incidence over the 
study interval was 1:1,202 pregnancies in the province. In 120 women with intact uteri and l 
measurable plasma levels of hCG-8 at the initiation of follow-up, the hormone remained detectable 
for up to 219 days (between 31 and 32 weeks) following evacuation, with 5096 of patients remaining 
positive at 63 days (between 8 and 9 weeks). In five women undergoing hysterectomy, the hormone 
remained detectable for up to 112: days (between 15 and 16 weeks) postoperatively. In 92% of the 
‘cases, hCG-8 regressed to negative without chemotherapy. The prolonged presence of hCG in 
plasma after evacuation of the mole, regardless of the presence or absence of the uterus, points to 
persistence of molar tissue and its gradual rejection from uterine and extrauterine sites as a 
common phenomenon in the natural history of the uncomplicated postmolar course of this disease. 


(Am. J. OBSTET. GYNECOL. 139:316, 1981.) 


BETWEEN 1975 AND 1978, a series of 171 women in 
the postmolar phase of the disease have been regis- 
tered and observed in this laboratory. Preliminary data 
from this study have previously been reported.” ? In 
this paper, the estimated incidence of this complication 
of pregnancy in British Columbia and the regression 
pattern of the concentrations of the beta subunit of 
human chorionic gonadotropin (hCG-8) during the 
-postmolar interval of these patients are reported. 


Patients and methods 


Only data from 171 patients with pathologically 
confirmed complete hydatid mole followed between 
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Table I. Molar pregnancy in British Columbia, 1975 ⸗ 
to 1978 


Total No. Total No. of 
Year of cases pregnancies * Incidence : 


1975 25 50,059 1:2,002 
1976 43 50,244 1:1,168 
1977 41 51,776 1:1,263 
1978 62 53,604 1:865 

Total 171 205,683 1:1,202 





- *Figures from the Ministry of Health, Government of Brit- 
ish Columbia. This includes all live births, stillbirths, and in- 
duced and spontaneous abortions. 


1975 and 1978 were included (Tables I and II). During 
the study interval, this laboratory (in collaboration with 
the Cancer Control Agency of British Columbia) had 
undertaken the role of a trophoblastic disease registry 
for the province. All physicians caring for pregnant 
women, surgical pathologists, chemical pathologists in 
hospital-based and private clinical chemistry laborato- 
ries assisted in detecting new cases for registration and 
follow-up. In addition, all samples submitted for ` 
hCG-g assay were checked for the diagnosis. If a sam- 
ple was not accompanied by a diagnosis, a ques- 
tionnaire was sent to the physician to determine if the 
patient had a molar pregnancy or other trophoblastic 
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Fig. 1. Regression patterns of hCG-£ concentrations in the 
postmolar interval in 120 women with intact uteri and five 


women following hysterectomy. In four of the latter women, | 


the mole was removed in situ, while in the remaining patient, 
hysterectomy was performed 4 weeks after passage of the 
mole. 


disease. Requests for tissue pathology and operative 
reports were made to confirm the diagnosis. Results of 
hCG-g assays and recommendations for follow-up and 
management were then made to the attending physi- 
cian. During the study interval, this laboratory per- 
formed all the hCG-B quantitative assays in the pro- 
vince. Thus, by the screening techniques noted, most 
cases were detected and enrolled in follow-up. Assay 
methodology and follow-up protocols have been de- 
scribed.!7? In the early part of the study, hCG-8 was 
measured to a sensitivity of 10 mIU/ml and sub- 
sequently to 5 mIU/ml. In calculation of the data, val- 
ues of 5 or 10 mIU/ml were assigned to samples with 
hCG-gf values below the level of assay sensitivity, with 
the latter value used in the patients studied earlier, as 
noted. 


Results 


The incidence of molar pregnancy varied widely 
during the study period. Expressed as a ratio of molar 
to total pregnancies in the province, the average inci- 
dence over the 4-year period was 1: 1,202 pregnancies 
(Table I). 
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Fig. 2. hCG-f regression after passage of molar pregnancy in 
120 women with intact uteri: Percent of women with detect- 
able plasma hCG-8 concentrations related to time in weeks 
during the postmolar period. 


Table II. Clinical data 









Age in years 


Uncomplicated molar 156* 91.22 25.1 13-51 
pregnancies ‘ 

Molar pregnancies in patients 1 0.58 
lost to follow-up before 
hCG-f became negative 

Molar pregnancies followed by 14¢ 8.19 28.5 19-55 


complications (nonmetastat- 
ic trophoblastic disease, 10; 
metastatic trophoblastic dis- 
ease, 1; choriocarcinoma, 3) 


Nonmetastatic disease: molar tissue confined to uterus; 
metastatic disease: molar tissue spread beyond the uterus; 
choriocarcinoma: no villi identified. 


*Five patients had abdominal hysterectomy, four with the 
mole in situ and one 4 weeks following passage of the mole. 
Two women (1.2%) each had two molar pregnancies. 


{All received chemotherapy and three women also under- 
went hysterectomy. 


In 156 of the 171 molar pregnancies (91.2%), hCG-8 
regressed to negative without chemotherapy. In 14 
(8.1%), chemotherapy was administered for postmolar 
complications only, while one woman was lost to 
follow-up before hCG-f became negative (Table II). Of 
the 120 women entering the study with detectable 
hCG-8 plasma concentrations and intact uteri in the 
follow-up interval, the hormone continued to be de- 
tected for up to 219 days (between 31 and 32 weeks, 
Fig. 1 and Table III). Fifty percent of these patients 
had detectable plasma hCG-8 levels 63 days (8 to 9 
weeks) after passage of the molar pregnancy (Fig. 2). In 
the five women who had hysterectomy performed, 
hCG-f remained detectable in plasma for up to 112 
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Table III. Comparison of data on regression patterns for hCG-@ plasma concentrations in molar pregnancy, 
depending on the presence or absence of the uterus in the postmolar interval 







No. of molar pregnancies 


Uterus intact 120 
Uterus removed 5* 





Age in years (mean. + SEM) 


24.79 + 2.96 
42.40 + 3.78 


No. of days to negative 
hCG-B plasma level 


Mean + SEM 


73.63 + 3.81 
75.80 + 11.46 





11-219 
49-112 





*In four women, the mole was removed in situ, while in the remainin: 


sage of the mole. 


days (between 15 and 16 weeks) postoperatively (Fig. 
1). The average time for hCG-f to reach undetectable 
levels in women with intact uteri was 73.6 days and in 


those who underwent hysterectomy it was 75.8 days 
(Table I1). 


Comment 


The 171 cases included do not represent all molar 
pregnancies in British Columbia since this condition is 
not required to be reported here. 

Over the study period, the incidence varied widely, 
averaging 1:1,202 pregnancies in the province (Table 
I). These figures, for a Canadian province, suggest that 
molar pregnancy was at least as common here as else- 
where; the incidence was 1: 1,200 pregnancies in North 
Carolina, and a general incidence of 1:2,000 to 
1:2,500 pregnancies was quoted for the entire United 
States with a tenfold or greater incidence in Mexico 
and Asia. In our series, repeat molar pregnancy oc- 
curred in 1.296 of the women, a figure comparable to 
1.4% reported from the Southeastern Regional Tro- 
phoblastic Disease Center. Fourteen women (8.2%) 
required chemotherapy (Table IT), while in all other pa- 
tients (except for the one lost to follow-up), the hCG-8 
levels regressed spontaneously without chemotherapy. 

In 120 patients who entered the study with detect- 
able plasma concentrations of hCG-8, the hormone 
remained detectable for up to 219 days (between 31 
and 32 weeks). In contrast, in five women who under- 
went hysterectomy with the mole in situ or soon after 
passage, the hormone remained detectable for up to 


112 days (between 15 and 16 weeks) postoperatively, 


about half the time in comparison to patients with in- 
tact uteri (Table III). However, the average time for 
plasma hCG- to regress to negative was similar in 
women with intact uteri and those who underwent hys- 
terectomy. This time interval of 73 to 76 days (uterus 
intact and hysterectomy groups, respectively) agrees 


g women, hysterectomy was performed 4 weeks after pas- 


with the average time of 79 days reported during the 
early part of the study. Mean hCC-B-positive intervals 
of 90 and 55 days were reported in the postmolar pe- 
riod with intact uteri and when the uterus was removed 
with the mole in situ, respectively. With intact uteri 
and induced abortion of normal pregnancy, this inter- 
val was 37 and 27 days in the first and second trimester, 
respectively. Hysterectomy in the second trimester with 
a normal pregnancy in situ resulted in mean hCG-B- 
positive intervals of 39 days with a reduction to 12 days 
when the hysterectomy was initiated with ligation of the 
uterine and ovarian vessels." After normal delivery at 
term, hCG-8 disappears from maternal plasma be- 
tween 11 and 16 days.* These observations are expli- 
cable on-the basis of the high levels of hCG during the 
first trimester of pregnancy, the relatively long plasma 
half life of the hormone,’ and the morphologic obser- 


.vations demonstrating deportation of trophoblast to 


extrauterine sites during normal and molar preg- 
nancy.* 

This series of molar pregnancies monitored by serial 
hCG-f radioimmunoassay in a laboratory given the re- 
sponsibility of detection, registration, and follow-up of 
women with molar pregnancy resulted in good patient 
compliance and low rates of chemotherapy, which was 
administered only for complications in the postmolar 
follow-up interval. Finally, the prolonged presence of 
hCG- in plasma during the postmolar phase, regard- 
less of the presence or absence of the uterus, points to 
the persistence of molar trophoblast and its gradual 
rejection from uterine and extrauterine sites as a com- 
mon phenomenon in the natural history of the un- 
complicated postmolar course of this disease. 


We are grateful to Miss Suzanne Woolley for data 
analysis, Dr. David Boyes and the staff of the Cancer 
Control Agency of British Columbia, and our clinical 
and laboratory colleagues throughout the prov- 
ince for their assistance and support in this project. 





REFERENCES 


1. Ho Yuen, B., Cannon, W., Benedet, J. L., and Boyes, 
D. A.: Am. J. OBSTET. GYNECOL. 127:711, 1977. 


2. Ho Yuen, B., Abbott, E. F., Benedet, J. L., and Boyes, 
D. A.: Br. Columbia Med. J. 17:227, 1975. 


Volume 139 
Number 3 


8. Ho Yuen, B., Cannon, W., Lewis, J., Sy, L., and Woolley, 
S.: AM. J. OBSTET. GYNECOL. 136:286, 1930. 

4. Curry, S. L., Hammond, C. B., Tyrey, L., Creasman, 
W. T., and Parker, R. T.: Obstet. Gynecol. 45:1, 1975. 

5. Novak, E. R., and Woodruff, J. D.: In Novak's Gynecologic 
and Obstetric Pathology, ed. 6, Philadelphia, 1967, W. B. 
Saunders Co., chap. 34. 

6. Pastorfide, G. B., Goldstein, D. P., and Kosasa, T. S.: Am. J. 
OBSTET. GYNECOL. 120:1025, 1974. 


Molar pregnancy in British Columbia 319 


7. Marrs, R. P., Kletzky, O. A., Howard, W. F., and Mishell, 


D. R.: AM. J. OBSTET. GYNECOL. 135:731, 1979. 


8. Pastorfide, C. B., Goldstein, D. P., and Kosasa, T. S.: AM. J. 


OBSTET. GYNECOL. 118:293, 1974. 


9. Midgley, A. R., and Jaffe, R. B.: J. Clin. Endocrinol. Metab. 


28:1712, 1968. 


N 


Puerperal febrile complications and cervical flora 
following elective manual exploration of the uterus 


EDUARDO BERGER, M.D. 
MARTIN S. GILLIESON, M.B., F.R.C.S.(C.) 
JACK H. WALTERS, M.D., F.R.C.S.(C.) 


Otiawa, Ontario, Canada 


Two hundred patients who underwent vaginal delivery were randomly divided into two groups on 
arrival to the case room in labor. After delivery was completed the uteri of 100 patients were 
manually explored; the remainder of the patients served as a control group. Aerobic and anaerobic 
cultures of the endocervix were taken from 50 patients in each group, during labor and on the fourth 
postpartum day. There was no difference in the number of puerperal febrile complications between 
the groups. Endocervical cultures showed a marked increase in the incidence of Escherichia coli 
and anaerobic bacteria after delivery. This increase occurred in both groups in similar proportions 
and was not affected by manual exploration. (AM. J. OBSTET. GYNECOL. 139:320, 1981.) 


THE SAFETY AND CONVENIENCE of routine manual 
exploration of the uterus following delivery is still a 
controversial issue among obstetricians. Numerous 
favorable reports exist," * but most of these studies 
were retrospective and failed to provide a definite an- 
swer because of deficient randomization, lack of statis- 
tical analysis of results, prophylactic use of antibiotics, 
etc. We were able to find only one prospective, con- 
trolled study confirming the absence of complications.’ 
On the other hand, vaginal and cervical flora have been 
studied at different stages of pregnancy and in the pu- 
erperium,™ * but it is not known how cervical flora is 
influenced by manual exploration of the uterine cavity. 
The purpose of this prospective study was to find out 
whether there was an increased incidence of endome- 
tritis, urinary tract infection, or other febrile complica- 
tions following elective exploration of the uterus and 
the effect of this procedure on the cervical flora during 
the early puerperium. 


Material and methods 


The study population included mostly private pa- 
tients, some public clinic patients, and some patients 
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referred from other centers. All patients were deliv- 
ered at the Ottawa General Hospital between February 
18 and June 27, 1979, by the resident on call and the 
patient's private physician. It was decided to include 
200 patients undergoing vaginal delivery, either spon- 
taneous or instrument-assisted, and randomize them in 
two groups according to their chart numbers. On arri- 
val to the case room, patients were assigned to the “ex- 
ploration” group if they had an odd chart number and 
to the “no-exploration” group if they had an even chart 
number. After delivery was completed and the pla- 
centa was spontaneously delivered, patients in the 


“exploration” group all underwent manual exploration 


of the uterus according to standard technique: Without 
a change in drapes or gloves, the anterior, posterior, 
and cornual regions of the uterus were systematically 
explored for placental remnants. Patients in the “no- 
exploration” group did not undergo elective explora- 
tion; however, if a medical indication such as post- 
partum bleeding or retained placenta made manual 
exploration imperative, this was done and the patient 
was excluded from the study. Patients who required 
delivery by cesarean section were also excluded from 
the study. 

Febrile complications. Postpartum fever was de- 
fined as a temperature elevation of 37.5° C on any two 
occasions after delivery separated by at least 6 hours, 
exclusive of the first 24 hours. Endometritis was 
defined as postpartum fever associated with uterine 
tenderness. The diagnosis of urinary tract infection 
was made when there was. a culture of more than 
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100,000 colonies per milliliter of urine, in the pres- 
ence of typical symptoms. Patients with positive urine 
culture but no symptoms were considered to have 
asymptomatic bacteriuria and were not listed as having 
febrile complications. 

Bacteriology. Fifty patients from each group were 

cultured during labor before the first pelvic examina- 
tion and an equal number of patients were cultured on 
the fourth postpartum day, which made results easily 
comparable. These patients were chosen at random. 
Many patients were cultured on both occasions, but 
some of them were cultured only once, either during 
labor or in the puerperium. In order to avoid contam- 
ination from the vagina, the cervix was clearly vi- 
sualized with an unlubricated speculum and two sterile 
swabs were taken from the endocervix, one for aerobes 
and one for anaerobes. Swabs for aerobes were trans- 
ported to the laboratory in Amies charcoal transport 
medium and were used for inoculation of the culture 
media and Gram stain. Swabs for anaerobes were 
transported in an anaerobic collector (Baltimore Bio- 
logical Laboratory) and also used for inoculation and 
Gram stain. Aerobic incubation was done in: (1) 5% 
sheep blood agar in 5% carbon dioxide at 35° C over- 
night, (2) modified Thayer-Martin medium in 5% car- 
bon dioxide at 35? C during 5 days with daily checking; 
and (3) MacConkey's agar overnight. Anaerobic incu- 
bation was done in: (1) CBV agar and PAM agar ina 
Gas-Pak anaerobic jar for 48 hours and (2) thioglycol- 
late broth at 35° C for 5 days, with daily checking for 
turbidity. Anaerobic identification was done by using 
the API 20 A system. 
' The z test for proportions was used to detect a statis- 
tically significant difference at the 596 level between the 
proportions of positive cultures in the two groups (ex- 
ploration and no-exploration). 


Results 


A total of 100 patients in each group were included 
in the study. Table 1 shows the obstetric characteristics 
of the groups. The number of primiparous and mul- 
tiparous patients in both groups was similar. Most of 
the patients had either spontaneous or low-forceps de- 
livery under epidural anesthesia. There was a greater 
incidence of prolonged labor (more than 18 hours) in 
the no-exploration group, but it should be noted that 
none of these patients was febrile during the post- 
partum period. 

Table II shows the incidence and diagnosis of pa- 
tients with febrile complications. Patients with fever of 
unexplained origin were all asymptomatic, had a nega- 
tive physical examination except for variable breast en- 
gorgement, and became afebrile without specific treat- 
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Table I. Obstetric characteristics 









No-exploration 





Exploration 








group group 
Characteristic (100 patients) (100 patients) 
Parity: 
Primiparous 50 45 
Multiparous 50 55 
Type of delivery: 
Spontaneous 61 66 
Low-forceps 24 23 
Mid-forceps 9 , 6 
Vacuum extractor 6 5 
Anesthesia: 
Epidural 58 61 
Local 32 28 
General 0 2 
None 10 9 
Labor: 
Prolonged rupture of 2 2 
membranes 
Prolonged labor 9 0 


(+18 hours) 





Table II. Number of patients with febrile 
complications 





No-exploration 


Exploration 





group group 
Complication (100 patients) (100 patients) 
Endometritis 1 1 
Urinary tract infection 1 1 
Episiotomy infection I 0 
Superficial 0 1 
thrombophlebitis 
Unexplained 2 2 
Total 5 5 





ment. There were five patients with asymptomatic bac- 
teriuria in each group who are not listed in Table II. 

Table III lists the number of positive endocervical 
cultures for the aerobic organisms during labor and on 
the fourth postpartum day. It can be seen that the 
nonpathogenic organisms were most frequently found 
during labor among the noexploration and the explo- 
ration patients, but their incidence decreased after de- 
livery. The opposite was true for Escherichia coli, which 
was not commonly found during labor but had the 
highest incidence during the postpartum period. There 
was no statistical difference between the proportions of 
positive cultures in either group for any of the organ- 
isms (p > 0.05). 

Table IV lists the number of positive endocervical 
cultures for anaerobic organisms during labor and on 
the fourth postpartum day. Most of the anaerobes 
showed a higher incidence in the postpartum period. 
No statistical difference was found between the pro- 
portions of positive cultures in the no-exploration and 
the exploration groups (p > 0.05). 
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Table III. Number of positive endocervical cultures for aerobes during labor and on the fourth postpartum day 











Probable nonpathogens: 
Lactobacillus 22 
Staphylococcus epidermidis 20 
Diphtheroids 0 


Gram-positive cocci: 
a-Hemolytic streptococcus 
B-Hemolytic streptococcus, group B 
Nonhemolytic streptococcus 
Enterococcus 
Streptococcus bovis 
Staphylococcus aureus 

Gram-negative enteric bacilli: 
Escherichia coli 
Klebsiella pneumoniae 
Enterobacter 
Citrobacter 
Proteus sp. 

Others: 

Haemophilus vaginalis 
Candida albicans 


OOOO OO 


oo 


Total 65 


No-exploration group 
(50 patients) 





Exploration group 
(50 patients) 





Post partum 


7 18 3 
8 17 5 
2 0 0 
1 0 8 
6 1 2 
11 7 9 
0 1 3 
2 0 0 
1 1 0 
21 3 19 
2 0 3 
0 0 2 
0 0 1 
1 0 1 
1 0 1 
2 6 1 
65 54 53 





Table IV. Number of positive endocervical cultures for anaerobes during labor and on the fourth 
postpartum day 






Organism 


Gram-positive cocct: 


No-exploration group 
(50 patients) 






Exploration group 
(50 patients) 











Peptococcus 3 7 6 9 
Peptostreptococcus 4 9 6 7 
Gram-positive bacilli: 
Clostridium perfringens 0 0 0 1 
Unidentified gram-positive 3 1 4 2 
bacilli 
Gram-negative bacilli: 
Bacteroides fragilis 0 0 0 1 
Bacteroides melaninogenicus 0 1 0 1 
Bacteroides sp. 0 7 1 7 
Total 10 25 17 28 
Comment exclusive of the first 24 hours,” may not be appropriate 


This prospective study confirms the safety of routine 
manual exploration of the uterus and, therefore, is in 
agreement with most previous reports.’-® The number 
of patients with febrile complications was exactly the 
same in both groups, as was the number of patients with 
asymptomatic bacteriuria. The incidence of febrile 
complications of 5% in both groups may seem some- 
what high for our study population, but this is probably 
due to our definition of postpartum fever. The classic 
definition of febrile morbidity, given by the Joint 
Committee on Maternal Welfare, which is “a tempera- 
ture of 38° C on any two of the first 10 days postpartum 


in a setting where patients are aggressively treated with 
antibiotics as soon as a febrile complication is diag- 
nosed. Since only one patient in each group of our 
study had a temperature of more than 38* C on two 
different days post partum, our incidence -of febrile 
morbidity was only 196 according to the classic 
definition. 

Our bacteriologic findings were also in agreement 
with those of previous reports,” !? but we believe this is 
the first time that the impact of manual exploration on 
the aerobic and anaerobic cervical flora has been as- 
sessed. The total number of positive cultures for 


. 
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aerobes remained almost unchanged after delivery in 
both groups, but there was an increase in the incidence 
of gram-positive cocci, and especially of Escherichia colt, 
over Lactobacillus, Staphylococcus epidermidis, and Candida 
ulbicans. The total number of positive cultures for 
anaerobes increased after delivery, with a remarkable 
rise in the number of bacteroides. These changes were 
not influenced by manual exploration of the uterus, as 
they occurred in both groups without a statistically 
significant difference. The higher incidence of Es- 
cherichia coli and anaerobic bacteria during the early 
puerperium suggests cervical colonization from the 
bowel at the time of delivery. The exact mechanism is 
not entirely understood, but contamination with feces 
is most likely an important factor. 

Some criticism can be applied to this study. The 
number of patients who were cultured was small and 
there might have been a certain selection since we were 
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not able to culture some patients who presented in very 
advanced labor and some others who were discharged 
before the fourth postpartum day. However, these 
shortcomings applied equally to both groups and 
should have been offset by randomization. Only two 
patients who were originally assigned to the no- 
exploration group had to be explored for medical indi- 
cations and were withdrawn from the study. Neither of 
them was febrile post partum. 

While the advantages of routine manual exploration 
are not clearly established, our findings suggest that the 
procedure neither increases febrile morbidity nor sig- 
nificantly alters the cervical flora during the early 
puerperium. l 

We thank Dr. Rama Nair for doing the statistical 
analysis. 
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Effects of synthetic glucocorticoid administration on 
human fetal breathing movements at 34 to 35 weeks’ 


.. gestational age 
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Fetal breathing movements were measured in six women who had received exogenous 
glucocorticoids throughout pregnancy and in whom the endogenous circadian rhythm in cortisol was 
absent or had been suppressed. Studies were performed for 24-hour observation pericds while 
women received prednisone and then one week later on the same women after equivalent doses of 
dexamethasone. Fetal breathing movements occurred 29.9% + 1.9% of the time in the 
prednisone-treated group and this was not changed in the same fetuses after dexamethasone 
treatment. There was a significant increase in the percentage of time spent making breathing 
movements during the second and third hours following breakfast, lunch, and dinner (P < 0.001). A 
fourth peak in fetal breathing activity occurred in the late evening and seemed to be related to the 
time of the evening glucocorticoid medication. These data were compatible with the hypothesis that 
maternal glucocorticoid concentrations may influence patterns of fetal breathing movements at 34 to 
35 weeks’ gestational age. (AM. J. OBSTET. GYNECOL. 139:324, 1981.) 


WE HAVE REPORTED that at 34 to 35 weeks’ gesta- 
tional age the incidence of fetal breathing movements 
was increased during the second and third hours fol- 
lowing maternal meals and that a prolonged significant 
increase in fetal breathing movements occurred over- 
night while mothers were asleep.’ The increase in fetal 
breathing activity during the day, following maternal 
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meals, was reproduced by giving fasted women glucose 
and no similar increase occurred during the day when 
women were not fed or given glucose.? The prolonged 
significant increase in fetal breathing movements mea- 
sured overnight occurred during a time when materna] 
plasma glucose concentrations were stable or falling. It 
was hypothesized that the overnight increase in fetal 
breathing movements might be part of a circadian 
rhythm in fetal activity.’ l 

At 34 to 35 weeks, we demonstrated that a significant 
circadian rhythm existed in the concentrations of cor- 
tisol and estriol in maternal venous plasma and that 
there was an inverse relationship between these ste- 
roids.* ? These data were consistent with the hypothe- 
sis that maternal glucocorticoids may influence fetal . 
hypothalamic-pituitary-adrenal function. It was inter- 
esting that the overnight increase in fetal breathing 
movements at 34 to 35 weeks occurred at about the 
same time as the increase in maternal glucocorticoids. 
In order to test the hvpothesis that maternal gluco- 
corticoids may influence fetal breathing activity, we ex- 
amined changes in fetal breathing movements in a 
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Table I. Glucocorticoid indications and daily dosage 
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Dexamethasone dosage 


Prednisone dosage 
Patient No. Indications for glucocorticoid (mg) (mg) 


l Lupus erythematosis, in remission for 4 years 15 2.0 
2 Ulcerative colitis, in remission for 4 years 10 1.5 
- 3 Chronic asthma, in remission for 1 year 20 2.0 — 
4 Adrenal insufficiency since age 14 20 2.0 
5 Pituitary insufficiency (pituitary adenectomy 3 yr be- 10 1.5 
fore) 
6 Adrenal genital syndrome, hirsutism, acne, infertility 15 2.0 


syndrome for 4 years 





Table II. Clinical data of fetal outcome 












Gestation 
at birth 






Placental 
weight (gm) 


Patient 
No. 


H 41 F 3,350 420 9 

2 38 F 2,830 — 9 

3 38 F 2,920 610 10 

4 40 F 2,460 550 9 

5 39 F 3,540 — 9 

6 42 E 3,040 570 9 
Mean 3,023 588 9.8 
SD 385 82 0.5 
SE 157 41 0.2 


* Umbilical vein. 


group of women treated with synthetic glucocorticoids 
throughout pregnancy and in whom the endogenous 
circadian rhythm in cortisol was absent or had been 
suppressed. 


Patients 


Informed consent was obtained from six healthy 
pregnant women at 34 weeks’ gestational age who had 
received exogenous glucocorticoids throughout preg- 
nancy for medical indications. The details of dosage 
and medications are noted in Table I. Fetal outcome 
confirmed the good health of patients studied (Table 
II). The average weight of fetuses at delivery was 3,023 
grams and the average Apgar score at 5 minutes was 
9.3. There was no Apgar score at 5 minutes less than 9 
and no umbilical arterial pH less than 7.22. None of the 
fetuses developed fetal distress during labor. 


Experimental design 


Each of the six patients was studied for two 24-hour 
intervals. At 34 weeks' gestational age the six patients 
who were receiving prednisone were studied continu- 
ously from 0800 to 0800 hours the following day. After 
the first 24-hour study, patients were sent home; dur- 
ing the following week prednisone was discon- 
tinued and they were given dexamethasone in an 
equivalent dosage (Table I) for 3 days. A second study 





Umbilical arterial cord blood 







Po PCO, Bicar- Total Base 
(mm Hg) | (mm Hg) | pH | bonate | carbon dioxide | excess 
18 80 7.20 14.2 15 žil 
45* 37 7.37 21.2 22.3 -3 
25 48 7.23 19.5 21 -8 
23 50 7.22 19.6 21.1 -8 
27.8 41.8 7.28 18.6 19.9 -7.5 
11.9 9.4 0.07  Á 8.1 3.3 3.3 
5.9 4.7 0.04 1.5 1.6 1.7 


Table III. Mean carbohydrate, protein, fat, and 
calorie intake of patients at breakfast, lunch, 


and dinner 

Breakfast Lunch Dinner 

(0800 hours) | (1200 hours) | (1700 hours) 
Carbohydrate 61.2 58.2 57.6 
(gm) 

Protein (gm) 22.8 24.9 20.1 
Fat (gm) 18.0 22.6 19.9 
Total (kcal) 497.8 554.2 487. 


was performed on the fourth day of dexamethasone 
therapy, during which time the patients were restudied 
continuously for 24 hours, from 0800 to 0800 hours 
the following day. The dosage of dexamethasone was 
based on the fact that the glucocorticoid and anti- 
inflamatory potency ratio of dexamethasone to pred- 
nisone is 7.5: 1.? 

The remaining part of the experimental design has 
been described elsewhere.! Briefly, patients rested in 
bed in a quiet room exposed to normal daylight and 
darkness. The women were given 800 kcal meals at 
0800, 1200, and 1700 hours. The actual amounts of 
carbohydrate, protein, and fat ingested were recorded 
and were not significantly different in the two studies 
(Table III). No other food was given to patients. Smok- 
ing was not permitted by patients or observers. 
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Fig. 1. 4: The percentage of time spent breathing (+SEM) in 
fetuses of 11 normal patients not receiving glucocorticoids. 
(Redrawn from Patrick, J., Natale, R., and Richardson, B.: 
Am. J. OBSTET. GYNECOL. 132:507, 1978.) B: The percentage 
of time spent breathing per hour by the fetuses in this study 
whose mothers were given synthetic glucocorticoids. In both 
normal and glucocorticoid-treated patients fetal breathing 
movements increased during the second and third hours 
following breakfast, lunch, and dinner. However, in gluco- 
corticoid-treated patients there was a fourth peak in breathing 
activity at 1200 to 0200 hours, and no significant peak in fetal 
breathing activity occurred overnight, between 0200 and 0700 
hours. 


Every 2 hours during the 24-hour observation peri- 
ods, 5 ml of free-flowing maternal peripheral venous 
blood was sampled and blood for glucose determina- 
tions was analyzed at the end of each study as a batch by 
means of a glucose-oxidase oxygen ratemeter.* Mea- 
surements of plasma cortisol. progesterone, estriol, es- 
tradiol, and estrone were also performed and were re- 
ported elsewhere.® 


*Beckman Instruments, Schiller Park, Illinois. 
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Fig. 2. Maternal plasma glucose concentrations were mea- 
sured every 2 hours during the 24-hour observation period. 
Peak glucose concentrations occurred at 0930, 1330, and 1930 
hours. Glucose concentrations fell slowly from 1930 hours 
and were lowest at 0730 hours in the morning. 


Analysis of fetal breathing movements 


Observations of fetuses were made with an ADR 
real-time ultrasonic scanner* by a method previously 
described and validated." ™ * The transducer was op- 
erated at a frequency of 3.5 MHz with an average in- 
tensity of 0.045 mW/sq cm. 

Results presented represent grouped means and 
standard error of the means for each hour of the two 
recording periods. Significance was determined by use 
of at test for small samples, with variance not assumed 
to be equal, as described by Bailey.® 


Results 


Fetal breathing movements in prednisone-treated 
patients. The six fetuses made breathing movements 
29.9% + 1.9% of the time (range 15.0% to 45.5%). The 
percentage of time spent breathing in any 1 hour of the 
144 hours of observation time varied from 0 to 88.3. 
During episodes of breathing, the mean rate of fetal 
breathing movements was 46.2 + 1.0 breaths per min- 
ute. Absence of fetal breathing activity was observed 
for up to 73.7 minutes during 144 hours of observation 
time. There were 13 I-hour periods during which time 
there was less than 1 minute of fetal breathing ob- 
served and three 2-hour periods during which time less 
than 1 minute of fetal breathing was observed. The 
mean hourly percentage of time spent making gross 
fetal body movements was 11.0% + 0.7% in this group 
of patients. 


*Model 2130, ADR Ultrasound, Tempe, Arizona. 
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Fetal breathing movements in the dexamethasone- 
treated patients. The six fetuses made breathing 
movements 31.9% + 2.0% of the time (range 17.2%,to 

47.795). The percentage of time spent breathing in any 
1 hour of the 144 hours of observation time varied 
from 0 to 80.2. During episodes of breathing, the mean 
rate of fetal breathing movements was 48.6 + 1.0 
breaths per minute. Absence of fetal breathing activity 
was observed for up to 63.8 minutes. During the 144 
hours of observation time there were 13 1-hour periods 


during which time less than 1 minute of fetal breathing . 


activity was observed and five 2-hour periods during 
which time less than 1 minute of fetal breathing activity 
was observed. 

Patterns of fetal breathing movements and glucose 
concentrations in prednisone- and dexamethasone- 
treated patients. Patterns in fetal breathing movements 
and maternal glucose concentrations were not sig- 
nificantly different in the two treatment groups and 
data were presented as grouped means for the pur- 
poses of this paper. Data from a group of normal (un- 
treated) women at 34 to 35 weeks' gestation were plot- 
ted for comparison.! 

The percentage of time spent breathing by fetuses 
was related to ingestion of food by mothers (Fig. 1). 
'There was a significant increase in fetal breathing ac- 
tivity during the second and third hours following ma- 
ternal meals. From 0700 to 0900 hours fetuses 

` breathed 20.6% = 4.0% of the time and this increased 
significantly to 42.1% + 5.0% of the time from 0900 to 
1100 hours (P< 0.005). Fetuses made breathing 
movements 25.895 of the time from 1100 to 1300 hours 


- and breathing movements increased significantly to 


42.8% + 4.4% of the time from 1300 to 1500 hours 
(P < 0.025). At 1600 to 1800 hours fetuses made 
breathing movements 18.6% + 3.8% of the time and 
this increased significantly to 41.4% + 3.8% of the time 
at 1800 to 2000 hours (P << 0.001). Therefore, during 
the second and third hours following breakfast, lunch, 
and dinner in fetuses whose mothers received predni- 
sone or dexamethasone, there was a significant increase 
in the percentage of time spent breathing. 

Maternal peripheral plasma glucose concentrations 
increased significantly after each meal (Fig. 2). A peak 
of 113.3 + 5.1 mg/100 ml was measured at 0930 hours 
following breakfast; a peak of 104.3 + 4.9 mg/100 ml 
was measured at 1300 hours following lunch, and a 
peak of 102.8 + 3.9 mg/100 ml was measured at 1930 
hours following dinner. Glucose concentrations de- 
clined slowly from 1930 hours and reached the lowest 
concentration of 75.8 + 2.1 mg/100 ml at 0730 hours 
before breakfast. 
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Fig. 3. The percentage of time spent breathing by six fetuses 
whose mothers received glucocorticoid at 2200 hours was 
plotted each hour of the day. During the day, it was impossible 
to separate effects of glucocorticoid from effects of meals but 
a significant peak in fetal breathing activity between 2400 and 
0200 hours was not related to meals or maternal glucose and 
may have been related to glucocorticoid medication at 2200 
hours. l 


A fourth peak in fetal breathing activity occurred 
between 2400 and 0200 hours, during which time 
fetuses made breathing movements 41.0% + 5.6% of 
the time, which was significantly greater than that dur- 
ing the 4 hours following the peak (0200 to 0600 hours) 
when the fetuses made breathing movements 26.2% + 
3.7% of the time (P < 0.05). Fetuses made breathing 
movements 28.8% + 3.0% of the time from 2000 to 
2400 hours, which was not significantly less than the 
peak between 2400 and 0200 hours (P < 0.1). 

The peak at 2400 to 0200 hours was most pro- 
nounced in fetuses whose mothers received either 
prednisone or dexamethasone at 2200 hours (predni- 
sone, n = 2; dexamethasone, n = 4) (Fig. 3). In these 
fetuses, the percentage of time spent breathing be- 
tween 2400 and 0200 hours was 51.3% + 4.6%. This 
was significantly greater than during the 4 hours be- 
fore (2000 to 2400 hours), when fetuses made breath- 
ing movements 20.0% + 3.6% of the time (P < 0.001), 
and was greater than during the 4 hours following 
(0200 to 0600 hours), when fetuses made breathing 
movements 25.7% + 4.9% of the time (P < 0.001). 

Following the peak in fetal breathing activity be- 
tween 2400 and 0200 hours, there was no significant 
increase in fetal breathing movements overnight while 
mothers were asleep. Fetuses made breathing move- 
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ments 24.9% + 4.3% of the time between 0200 and 
0700 hours and 24.5% + 5.3% of the time between 
0400 and 0700 hours. 


Comment 


-m In this study of six women who received synthetic 


glucocorticoids for medical indications throughout . 


pregnancy, there were four peaks in fetal breathing 
movements over 24-hour observation periods. The pat- 
terns in fetal breathing activity were similar whether 
mothers received prednisone or Gexamethasone. There 
was a significant increase in fetal breathing movements 
during the second and third hours after each meal. 
This observation was similar to that in a previous re- 
port of patterns of fetal breathing activity in a group of 


normal women not receiving glucocorticoids at 34 to 35 


weeks' gestational age.! It has been demonstrated that 
peaks in breathing activity following maternal meals 
can be reproduced by giving women glucose after fast- 
ing.” Significant peaks in fetal breathing activity do not 
occur during the day when women are not fed or given 
glucose. Therefore, at 34 to 35 weeks, exogenous 
glucocorticoids did not seem to change the pattern in 
fetal breathing activity, which is related to maternal 
meals during the day. 

A peak in fetal breathing activity was measured at 
2400 to 0200 hours and was most pronounced in 
women who received glucocorticoid at 2200 hours. 
This evening peak was not related to meals and mater- 
nal plasma glucose concentrations were stable or fall- 
ing. It is possible that the increase in fetal breathing 
activity between 2400 and 0200 hours was related to 
the evening glucocorticoid administration. No similar 
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peak in fetal breathing activity was measured in the late 
evening in similar studies of normal women at 34 to 35 
weeks who did not receive glucocorticoids.! During the 
rest of the day it was impossible to separate effects of” 
meals from effects of glucocorticoids because women 
received their medication with meals. 5 

In healthy fetuses whose mothers did not receive any 
exogenous glucocorticoid or other medication, at 30 to 
39 weeks’ gestation, it was reported that a prolonged 
significant increase occurred in fetal breathing activity 
between 0400 and 0700 hours while mothers were 
asleep." ? In these same women maternal cortisol con- 
centrations were measured and rose by 131% on aver- 
age from a low at 0030 to 0230 hrs to a peak at 0730 to 
0830 hours.* In the present study, no similar peak in 
fetal breathing movements occurred overnight and 
measurements of maternal cortisol concentrations dem- 
onstrated small changes overnight. Furthermore, in 
the present study there was an increase in fetal breath- 
ing movements at 2400 to 0200 hours, which was most 
prominent in women treated with glucocorticoid at 
2200 hours. It is tempting to conclude from these ob- 
servations that fetal breathing movements are in- 
creased by an increase in maternal glucocorticoid, 
whether synthetic or natural. It is possible that gluco- 
corticoids may cross the placenta!! and act to increase 
fetal breathing movements directly or indirectly, 
perhaps by increasing fetal glucose concentrations. 


We wish to thank Dr. P. Harding for his interest in 
this work and Mrs. T. Clarke, Miss M. Harding, Miss C. 
Hurst, Ms. T. Vandenberg, and Mr. D. Miller for their 
excellent technical assistance. 
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ontractions in 
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7 ORAL CONTRACE 


Laboratories 


B Copyright € 


IS HERE! 


its LO/OVRAL 30. And here's how it 
holds spotting and breakthrough 
bleeding to a minimum: Hormone 
balance right from the start...and 
throughout the cycle. Hormone bal- 
ance made possible with a very low 
dose oral contraceptive because of 
the supportive progestational activity 
of noraestrel, Wyeth's exclusive 
progestogen. 





Regular withdrawal bleeding, too 
despite its low dose. In clinical trials 
amenorrhea—defined as absence of 
bleeding in the 7 pill-free days—was 
reported in only 2.1% of total cycles. 
And when defined as absence of 
bleeding for 60 days or more (as it 
often is), the incidence was only 0.2%.* 


And comfort for most patients* 
thanks to the same balance that 
helps prevent spotting and break- 
through bleeding. In the clinical trials, 
most patients stayed free of com- 
mon: side effects such as nausea 
(0.6% of cycles), vomiting (0.1%), 
depression (0.5%) and acne (0.9%). 


1980) Wyeth Laboratories. All right 





Biopsy of intact endometrium in sta 

1 § ble, progestogen suppressed state 
Small, tubular gland in loose s 3 
without hemorrhage, fragmentation 
or debris characteristic of desaua 
mating endometrium 


g Even in the first cycle, the effective 

mad action Of LO/OVRAL on the endo- 

N metrium, Such as you see here, 
provides the resistance against 
spotting and breakthrough bleed 
ing you hope to achieve 


LOGICALLY. 
SAND CLINICALLY 


——— — 


Total Cycles 


2.9% BREAKTHROUGH BLEEDING Cycle 3 HA 


0% 166% 
An@ar-spotless record— 
in clinica! trials*involving 99 pog 7 adi 


"Serious as weil as minama derse react NP beer reported following thewse of a 
ore! contraceptives. Contraindications, Warnings, Prec autio 5, Adverse Reactior 
the accompanying in.Grief should be Cirefu y considered 


S@@#ull prescribing information 


pe a nearspotiess record! 


See important information on following page 
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lovascular trom oral 


ot to smoke. 
is associated with increased risk 





—— th 
OC's are 4 to 11 times more likely than nonusers to develop these 
without evident 


without 
a geer Ep delendum en eee eerte 
Stroke was 2 0 times greater in users than nonusers and the risk of 
thrombotic stroke was 4 to 9.5 times greater in users than in 


who do 


i 


given serious 
other isposing conditions 
mentioned above in determining relative and absolute risks has not 


adverse-reaction reporting 

that risk of thromboembolism, incl coronary thrombosis, is 
directly related to dose of estrogen in | 

100 mcg or more of estrogen were associated with risk of 
thromboembolism than those containing 50-80 mcg. Their analysis 
gest, however, that quantity of estrogen may not be the sole 
factor This b ordeo p in the U.S 
ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY 


compare effects of continuous vs. 

study showed a 10-fold increase in death due to circulatory diseases 
in users for 5 or more years, all these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous 
we tor Bor mM BRE. 
magnitude of relative risk for this younger group. Available 

from a variety of sources have been to estimate risk of 
déath associated with various methods of contraception. Estimates 
of risk of death for each method include combined risk of 

.g., thromboembolic and thrombotic 


surgery of a i 

lism or prolonged immobilization. 

2. Ocular Lesions— There have been reports of neuro-ocular lesions 

such as optic neuritis or retinal thrombosis associated with use of 

OC's. Discontinue OC's if there is unexplained, sudden or gradual. 

partial or complete loss of vision; onset of proptosis or diplopia. 
 papilledema; or retinal-vascular lesions, and institute appropriate 
lagnostic and therapeutic measures. 
3. Carcinoma—Long-term continuous administration of either 
natural or synthetic in certain animal species increases 
frequency of carcinoma of the breast, cervix, vagina, and liver, 
Certain synthetic progestogens, none currently contained in OC's, 
have been noted to increase incidence of mammary nodules, benign 





's. Of cases found in 
women risk factors (e.g.. irregular bleeding 
at the time OC's were Apre p sede nearly all 
occurred in women who had used a sequential OC. These are 
no longer marketed. No evidence has been reported suggesting 
increased risk of encometrial cancer in users of conventional 
combination or progestogen-only OC's. Severa! studies have found 
no increase in breast cancer in women taking OC's or estrogens. 

One study, however, while also noting no overall increased risk of 
breast cancer in women on OC's, found an excess risk in subgroups 
of OC users with documented benign breast disease. Redu 
occurrence of benig^ breast tumors in users of OC's has been well 
documented. In summary, there is at present no confirmed evidence 
trom human studies-of increased risk of cancer associated with 
OC's. Close clinica! surveillance of all women on OC's is, 
nevertheless, essenual. In all cases of undiagnosed persistent or re- 
current abnormal vaginal bleeding. appropriate diagnostic measures 
should be taken to mile out malignancy. Women with a strong family 
history of breast cancer or with breast nodules, fibrocystic disease. 
or abnormal ! s should be monitored with particular care 
if they elect to use ws 

4. Hepatic Tumors— Benign hepatic adenomas have been found 
to be associated with use of OC's. One study showed that OC's 


with high ho! were associated with higher risk 
than lower potency OC's ugh benign, hepatic adenomas 
may rupture and may cause death through intra-abdominal 


hemorrhage. This has been reported in short-term as well as 
long-term users. Two studies relate risk with duration of use of 
OC's, the risk being:xmuch greater after 4 or more years use 
While hepatic adenoma is rare, it should be considered in 
women presenting abdominal pain and tenderness, abdominal 
mass or shock. A few cases 


female 
digg t mas early pregnancy may seriously 
d 


stibestro. @nonsteroidal estrogen, have increased risk 
of developing in later life a form of vaginal or cervical cancer 
ordinarily extre rare. This risk has been estimated to be of 
the order of 1 in 1,200 exposures or less. Although there is no 
evidence now that OC's further enhance risk of developing this 


type of malign: such patients should be monitored with 
particular care if elect to use OC's. Furthermore, 30 to 90% 
of such exposed women have been found to have epithelial 


Prid the vagina and cervix. Although these changes are 
hi ically benign, it is not known whether this condition is a 
precursor of vaginal malignancy. Male children so exposed may 
develop abnormal ties of the urogenital tract. Although similar 
data are not available with use of other estrogens, it cannot be 
presumed they would not induce similar changes. An increased 
risk of congenital anomalies, including heart defects and limb 
detects, has been reported with use of sex hormones, TEX 
OC's, in pregnancy. One case-control study estimated a 4.7-tol 
increase in risk of limb-reduction defects in infants exposed in 
utero to sex hormones (OC's, hormonal withdrawal tests for 
nancy. or attem, treatment for threatened abortion) 

exposures involved only a tew days. Data suggest that 
risk of limb-reduction detects in exposed fetuses is somewhat 
less than 1 in 1,000 live births. In the past. female sex 

nes nancy in an attempt to 
treat threatened c: habitual abortion 15 considerable 
evidence that est s are ineffective for these indications, 
and there is no from well-controlled studies that 
areetfective. There is some evidence that triploidy 


sly. Whether there is an I| increase in 
—— abortion of pregnancies conceived soon after 
lopping OC's is unknown. It is recommended that, for any 
patient who has missed 2 consecutive Be pi 
should be ruled eut before continuing OC's. If the patient has 
not adhered to the schedule. the possibility of 


Pare pregnant use an alternate form ot cont 
period of time before — to conceive. Many clinicians 
recommend 3 manths, although no precise information is 
available on which to base this. The administration of 
-estrogen combinations to induce withdrawal 
ing should-not be used as a test of pregnancy. 


6. Gallbladder D:sease— Studies report increased risk 
of surgically con'irmed gallbladder disease in users of OC's 
and estrogens '» one j, increased risk appeared after 


2 ; use anc doubled 4 or 5 years use. In one of the 
f Studies, increased risk was apparent between 6 and 
—— 


B. Elevated Bicod Pressure— Increase in blood pressure has 
been reported patients € In some Sepe - 
hypertension may occur within a few months inning OC's 
In the 1st year of use, prevalence of women with hypertension is 
low in users amd may be no higher than that of a comparable 
roup of nonusers. in users increases, however, with 
nger exposure, " um Sth year of - is 2v2 to 2 limes the 
reported prevatence in the 1st year s also stron 
correlated wittrdevelopment — pede adel in OC users. 
Women who previously have had hypertension during pregnancy 
be more likely to develop elevation of blood pressure on 
OC's. Hypertension that develops as a result of taking OC's 
usually returns to normal after discontinuing the drug 
9. Headache—Onset or exacerbation of migraine or 
development o! headache of a new pattern which is recurrent, 
persistent, or severe, requires discontinuation of OC's and 
evaluation of the cause 
10. Bleeding wregularities—Breakthrough bleeding, spotting, 
and amenorrhea are trequent reasons for patients discontinuing 
OC's. In breakthrough ling. as in all cases of irregular 


in mi 






menstrual irregularity, should be done ony it 
pes] ska this may increase risk of thromboembolic 
disease with past history of oligomenorrhea or 
secondary amenorrhea or young women without regular cycles 
may have à tendency to remain anovulatory or to become ; 
amenorrheic after yrik dodi Women with these pre- is 
existing problems should be advised of this possibility and 
encouraged to use other methods. Post-use anovulation, 
possibly pones, may also occur in women without previous 
jes 


irregulari 
T1 Ectopic Pregnancy— Ectopic as well as intrauterine - 
—— may occur in contraceptive failures . 

2. Breast-feeding—OC's given in the postpartum period may 
interfere with lactation and decrease — and quality of 
breast milk Furthermore, a small fraction of the hormones in 
OC's has been identified in the milk of mothers on OC's; effeets. 
if any, on the breast-fed child have not been determined. If 
feasible, deter OC's until infant has been weaned 

— GENERAL —1. A complete medical and family 
history should be taken pnor to initiation of OC's. Pretreatment 
and periodic physical examinations should include special s 
reference to blood re, breasts, abdomen and pelvic 
organs, including Pap smear and relevant laboratory tests 
As a general rule OC's should not be prescribed for longer than 
1 year without another physical examination 
2. Under influence of estrogen-progestogen preparations, 
existing utenne — may increase in size 
Patients with history of psychic depression should be 


carefully observed and the drug discontinued if depression 
recurs to a serious degree Patients becoming significantly 
depressed while on OC's should stop OC's and use an alternate 


— to try to determine whether the symptom is drug- 
n 
NEL ee SOCO ee oe retention. They should 


= pregnancy have 
an increased risk of recurrence on OC's. If jaundice 
develops, OC's should be discontinued 

6. Steroid hormones may be poorly metabolized in patients with 
administered with caution 


metabolism which 


Clinical — is undetermined 
8. Serum folate levels may be depressed by OC's. Since the 
development of folate 


pregnant shortly after stopping OC's. she may have a greater 
Chance of —— folate deficiency and complications 


ec 

pathologist should be advised of OC therapy when 
relevant specimens are submitted 
10. Certain endocrine- and liver-function tests and blood 
be affected by estrogen-containing OC's e 

romophthalein retention. b. Increased 

prothrombin and factors VII, Vill, IX. and X. decreased 
antithrombin 3, increased tay eter enin platelet 


leading to increased circulating total- D " 
measured ), T4 by column, or 
T4 by — T3 resin uptake is decreased, 
retiecting the elevated ; free T4 concentration is unaltered 
d. Decreased pregnanediol excretion. e. Reduced response to 


Package Labeling 
— efficacy and increased incidence ot 
bi h bleeding have been associated with concomitant 
use of rifampin. A similar association has been sug; with 


tetracycline. 
Carcinogenesis—See Warnings on carcinogenic potential of OC's 
i— Category X Sen Contrandicatons, Warnings. 


ng 
conditions and use of OC's although additional confirmatory 
studies are needed: mesenteric thrombosis, neuro-ocular 
lesions, e.g., retinal thrombosis and optic 
The following adverse reactions have been reported in patients 
on OC's and are believed to be drug-related. Nausea and/or 
vomiting. —(— common adverse reactions, occur in 
approximately 10 percent or less of patients during the first 


Cycle. Other reactions, as a rule, are seen much less 


; migraine; increase in size of uterine leiomyomata. 

rash (allergic); mental depression; reduced tolerance to 

rbohydrates; vaginal candidiasis, change in corneal curvature 
steepening), intolerance to contact lenses 

following adverse reactions have been reported in users of 

refuted: premenstrual-like syndrome, cataracts, changes in 
libido, chorea, changes in appetite. cystitis-like syndrome. 
headache, nervousness, dizziness, hirsutism, loss of scalp hair. 
erythema multiforme, ma . hemorrhagic 


eruption, —— gP a 

Acute se— us ill effects have not been reported 

following acute ingestion of large doses of OC's by Pana d 
rawal 


children. Overdosage may cause nausea, and with 
bleeding may occur in females 


each tablet contains 

0.3 mg norgestrel with 

0.03 mg ethinyl estradiol — + 
Wyeth Laboratories Phila Pa 19101 


Dilation and evacuation: A preferred method of 


midtrimester abortion 


K. I. CADESKY, M.D. 
E. RAVINSKY, M.D. 
E. R. LYONS, M.D. 


Toronto, Ontario, Canada 


A comparison between two methods of therapeutic termination of midtrimester pregnancies was 
performed. Twenty-nine patients at 13 to 16 weeks’ gestation underwent dilation and evacuation 

(D and E). A second group, of 29 patients at 16 to 19 weeks’ gestation underwent therapeutic 
abortion by prostaglandin F,, instillation. There was a significantly lower complication rate (6.9% 
versus 55%) and a shorter hospital stay of 1 full day in the D and E group. Also, the blood loss was 
not significantly greater in the D and E group. (AM. J. OBSTET. GYNECOL. 139:329, 1981.) 


TRADITIONALLY, the gestational age limit for ter- 
minating a pregnancy by dilation and evacuation (D 
and E) has been 12 weeks. The origin of this dictum is 
uncertain and its basis is elusive, but only recently has it 
been questioned.? * 579 

The 12-week gestational age limit for D and E creates 
a number of medical, psychological, and financial prob- 
lems that could be alleviated if the 12-week "veil" could 
be withdrawn. For these reasons, our institution de- 
cided to perform a limited number of second-trimester 
abortions on pregnancies found to be at 13 to 16 weeks. 
They would be compared to a second group of mid- 
trimester therapeutic abortions terminated by prosta- 
glandin Fz, (PGE,;) instillation (TAPI) at 16 to 19 
weeks' gestation. This second method is the standard 
procedure of midtrimester pregnancy termination in 
our hospital. l 


Material and method 


Twenty-nine consecutive private patients requesting 
therapeutic termination of pregnancy were selected 
during the interval of mid-January, 1979, through 
April 30, 1980 (Table I). All pregnancies were in the 
range of 13 to 16 weeks’ gestational age. This was de- 
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termined by date of last menstrual period, clinical 
examination, and, when necessary, by ultrasound de- 
termination. The women ranged in age from 18 to 38 
and in parity from 0 to 6. 

The second group of 20 patients (Table II) was se- 
lected by the medical records department. They were 
chosen from the 154 private patients who underwent a 
TAPI during the same time period as the D and E 
group underwent their procedure. The TAPI group 
was matched to the D and E group according to age 
and parity. 

Each patient in the study was admitted to the hospi- 
tal. A history was obtained and physical examination 
was performed together with routine laboratory tests 
on the blood and urine. The night prior to D and E, 
after assessment of uterine size and determination of 
position, one or two laminaria tents were inserted by 
means of a sterile technique into the endocervical canal 
and held in place with loose vaginal packing. 

At the beginning of the procedure an intravenous 
oxytocin infusion was started. T'he D and E procedures 
were performed with the patients under general anes- 
thesia. The patient was placed in the supine lithot- 
omy position and, after removal of the packing and 
laminaria, the vagina was prepared with a povidone- 
iodine solution. The anterior lip of the cervix was 
grasped with a Jacob or Teale tenaculum. The en- 


. docervical canal was additionally dilated up to a No. 14 


Hegar dilator when necessary. A No. 14 curved plastic 
suction cannula was inserted through the endocervical 
canal to the lower segment of the uterus and negative 
pressure of 35 to 65 mm Hg was applied. 
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Table I. Characteristics of 29 women undergoing 
D and E 
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Table V. Comparison of A hematocrit* (percent) 
for D and E versus TAPI 





Characteristic | Mean + SD 


Age (years) 25.2 + 8.0 
Gestational age (weeks) ` 14.4 + 0.9 
Hospital stay (days) 2.0 + 0.6 
A Hematocrit (%) 4.1 € 2.5 





Table II. Characteristics of 29 women 
undergoing TAPI 


Characteristic | Mean + SD 


Age (years) 7 23.8 + 7.42 
Gestational age (weeks) 17.3 + 0.61 
Hospital stay (days) 3.1215 
A Hematocrit (%) 4.8 € 2.7 


Table III. Comparison of age and parity: 
D and E versus TAPI 







Age (years) 
(mean + SD) 





D and E 18 11 25.2 + 8.0 
TAPI 14 15 23.8 + 7.42 
Significance P=NS P = NS 





The chi-square test with the Yates correction was used in 
statistical analysis. NS: Not significant. 


Table IV. Comparison of hospital stay: D and E 
versus TAPI 


x Mean + SD 
Group (days) . Significance 


Dand E 2.00 + 0.61 


TAPI 3.07 + 1.46 P091 





Student's t test was used for statistical evaluation. 


Amniotic fluid was withdrawn along with fetal and 
placenta tissue. The suction cannula was sufficient for 
complete emptying of uterine contents in a small num- 
ber of cases, usually those at 18 weeks' gestation. Ovum 
forceps were usually necessary to remove the products 
of conception brought down by the suction cannula. 
The sequence of suction and then removal of products 
of conception by the ovum forceps was repeated until 
the uterus was emptied. A large, sharp curet was then 
used to remove any remaining tissue. All procedures 
were performed by two of the authors (E. L. and E. R.). 
The patients were transferred to the recovery room 
when stable and the oxytocin infusion was maintained 
for 8 hours postoperatively. The next morning, the 
patient was reassessed and sent home, if free of com- 
plications. Postoperative hemoglobin and hematocrit 










Hematocrit 
(mean + SD) 
(%) 


ui » 
4.07 + 2.47 NS 






Significance 





D and E 
TAPI 4.76 + 2.72 





Student’s t test was used for statistical evaluation. NS: Not 
significant. 


*Calculated from values before and after abortion. 
Table VI. Total complications: D and E 
versus TAPI 





Complication D and E TAPI 
Cervical laceration 2 (5.28*) 0 
Primary curettaget 0 15 
Secondary curettage} 0 2 
Blood transfusion 0 2 
Fever§ 1 (27) 4 
Total 3 23 





*Patient number. 
tPrimary curettage, within 24 hours of abortion. 
$Secondary curettage, performed 24 hours after abortion. 


§Fever was defined as temperature 7237.5? C at two con- 
secutive readings, 2 hours apart. 


Table VII. Comparison of patients with 
complications: D and E. versus TAPI 










Total No. 
of patients 
with complications 





Significance 





D and E 2 29 
TAPI 16- 99 ' 


P « 0.001 





Statistical analysis was performed by the chi-square test with 
the Yates correction. 


were routinely determined. All patients were seen at 
follow-up 2 to 3 weeks after abortion. 

The TAPI patients received the PGFE;, injection ac- 
cording to the protocol outlined in the American Col- 
lege of Obstetricians and Gynecologists Technical Bulle- 
tin, No. 27. In our hospital 2 ml of methylene blue is 
added to the PGF,, injection as a marker for ruptured 
membranes. An intravenous infusion is started with the 
injection. If membranes rupture prior to the onset of 
labor, oxytocin is added to the intravenous infusion to 
stimulate the onset of contractions. After 24 hours, if 
there is no cervical dilation or effacement with minimal 
uterine activity, a second injection of 20 mg PGF was 
administered. 

When the fetus is expelled, an oxytocin drip is 
started, if it has not been previously used. Two hours 
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was the limit allowed for spontaneous expulsion of the 

‘placenta. After this time, a speculum examination was 
performed, and the placenta was removed, if possible. 
A curettage was performed if the placenta could not be 
Jemoved. After expulsion of the placenta, the cervix 
and vagina were routinely examined for lacerations 
and retained products of conception. The oxytocin 
drip was continued for 8 hours after abortion and the 
patient was discharged the next morning, if stable. 
Follow-up was for 2 to 8 weeks' time. 


Results 


Age and parity. Table III characterizes the two 
groups of patients with respect to age and parity. 
There was no significant difference observed between 
the groups in either of these parameters. 

Hospital stay. The mean number of days' stay of 
each group is shown in Table IV. The 2-day mean stay 
of the D and E group was significantly less than the 
3.07 days in the TAPI group (P « 0.01). 

Blood loss. No significant difference in blood loss 
was observed in the two groups. Table V shows the 
mean A hematocrit of each group, calculated from 
preabortion and postabortion values. 

Complications. Table VI shows the complications 
encountered during this study in both groups. A 
greater number of total complications was seen in the 
TAPI group. It should be noted in this table that the 
same patient mav have experienced more than one 
complication. ` 


A comparison of the number of patients with com- 


plications in each group is seen in Table VII. The D 
and E group had two patients with complications, 
which is significantly less than the 16 patients from 
TAPI group (P < 0.001). 


Comment 


There were early reports in the literature* ® that 
advocated a 12-week gestational age limit for termina- 
tion of pregnancy by dilation and suction evacuation. 
This tenet was not borne out by our experience or by 
that of others. 

Grimes and Cates? referred to a "gray zone” from 13 
to 16 weeks where masterful inactivity is the rule. We 
suggest that D and E during this time period is both a 
safe and preferred method for terminating early mid- 
trimester abortions. 
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The complication rate in the D and E group was 
6.9% (2/29). The complications encountered were two 
minor cervical lacerations of the anterior lip. These 
were caused by the tenaculum, not the dilators. Both 
lacerations were easily repaired with a single No. 2 
chromic suture. The use of laminaria tents preopera- 
tively obviated the need to dilate the cervix forcefully. 
Large cervical lacerations and subsequent cervical in- 
competence will hopefully be prevented. 

The complication rate of the TAPI group was 55% 
(16/24). This figure includes curettages performed 
within 24 hours of abortion. In our hospital, a curet- 
tage is not a routine postabortion procedure, and thus 
we include it as a complication of the TAPI procedure. 

The complication rate of 6.9% in our D and E group 
differs significantly from the rates of others.* 57^ ® This 
is because we did not distinguish between major and 
minor complications. In this study, the D and E compli- 
cation rate is greater because it includes all complica- 
tions encountered. 

In the literature a number of complications of D 
and E that were not experienced in this study are re- 
ported. Postoperative infection, uterine perforation, 
and retained products of conception have all been re- 
ported? + © ? These other studies were performed on 
both early and late midtrimester abortions. Although 
the size of our D and E group was limited, we suggest 
that these complications can be minimized by limiting 
the D and E procedure to the early midtrimester. Also 
the procedure should be performed by a small number 
of experienced surgeons. 

The hospital stay of the D and E group was | full day 
shorter than that of the TAPI group. This would cer- 
tainly amount to a significant financial benefit to the 
patient and involve more efficient use of hospital facili- 
ties when compared to the lengthened hospital stay and 
50% possibility of a curettage in the TAPI group. A 
qualitative, but equally important advantage of the D 
and E method for midtrimester abortion is that it 
spares the patient the psychological stress associated 
with a long and painful labor. The anxiety associated 
with waiting up to 4 weeks until amniocentesis and 
PGFs« instillation are performed could be avoided as 
well. 

In summary, we feel that D and E should be the 
method of choice for early midtrimester abortions be- 
cause of its safety, efficiency, and practicality. 
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Factors influencing morbidity in termination of 
pregnancy 


CHRISTOPHER R. HARMAN, M.D. 
DAVID G. FISH, Pu.D. 

JOHN E. TYSON, M.D. 

Winnipeg, Manitoba, Canada 


This study analyzes the morbidity of therapeutic abortion and identifies predisposing factors. A 
retrospective case evaluation of 2,105 pregnancy terminations was performed. Major complications 
occurred in 5% of those undergoing curettage procedures, 41% of women undergoing prostaglandin 
amnioinfusion, and 17% of those who had hysterotomy as a method of abortion. Age, parity, and 
history of previous pregnancy termination, had little effect on morbidity. Surgical/technical factors 
and reliance on amnioinfusion and hysterotomy as procedures of choice for pregnancy termination - 
contributed significantly to thé high morbidity rates. This contribution, however, was overshadowed 
by the influence of patient delay, physician delay, and limited abortion facilities, resulting in'35.4% of 


pregnancy terminations being performed in the midtrimester. Improvements in abortion technique 
may lower the incidence of complications, but the need for more appropriate facilities is 


emphasized. (Am. J. OBSTET. GYNECOL. 139:333, 1981.) 


THE HEALTH SCIENCES CENTRE, Winnipeg, serves 
as the principal center for pregnancy termination in 
Manitoba, where elective abortion procedures have in- 
creased 100% from 1975 to 1980. Paralleling this in- 
crease has been a rise in the absolute number of women 
with abortion-related morbidity, totaling 79% addi- 
tional in-hospital patient days required for treatment 
of complicatioris of abortiori (1978). 

Canadian statistics suggest that morbidity rates as- 
sociated with abortion in Manitoba are higher than 
the national average.! Further, Manitóba physicians 
performed a disproportionate number of higher-risk 
midtrimester procedures. In 1978, for example, 20% 
of all abortions in Manitoba were done by amnioinfu- 
sion and 3% were completed by hysterotomy, com- 


From the Department of Obstetrics, Gynecology and 

Reproductive Sciences and the Department of Social and 

Preventive Medicine, University of Manitoba, Faculty of 
. Medicine. ; . 


Supported in part by a grant from the Special Education 
and Research Fund of the Health Sciences | 
Centrel University of Manitoba. ` 


Presented by invitation at the Thirty-sixth Annual Meeting 
of The Society of Obstetricians and Gynaecologists of 
Canada, Jasper, Alberta, Canada, June 10-14, 1980. 


Reprint requests: Dr. John E. Tyson, Department of 
Obstetrics, Gynecology and Reproductive Sciences, 
University of Manitoba, Faculty of Medicine, Winnipeg, 
Manitoba, Canada R3E 0W3. 


0002-9378/81/030333--05$00.50/0 © 1981 The C. V. Mosby Co. 


pared with Canadian percentages of 7% and 196, re- 
spectively, and United States (in 1977) percentages of 
only 5.3% and 0.06% for the two procedures." ? 

The present study describes the morbidity of preg- 
nancy termination in this large university hospital and 
analyzes predisposing factors. 


Material and methods 


Eight hundred and ten consecutive first-trimester 
procedures, performed in 1978, were reviewed for 
comparison of morbidity rates with midtrimester pro- 
cedures. A total of 1,295 midtrimester procedures were 
reviewed,: including 1,002 amnioinfusions and "993 
hysterotomy/hysterectomy procedures, performed be- 
tween January 1, 1974, and December 31, 1978. 
` “Major morbidity” was defined as that which re- 
quired surgical intervention, : medical intervention 
(such' as transfusions, antibiotics, or antiarrhythmic 
agents), or readmission to the hospital. Other compli- 
cations constituted minor morbidity. Morbidity rates 
are expressed as the percentage of patients undergoing 
a given procedure who developed one or more compli- 
cations. 


Results 


Patient characteristics. Forty percent of women 
studied were teenagers, while 8.7% were over the age 
of 35. Sixty-eight percent were single, 2296 were mar- 
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Tabie I. Interval between initial presentation and 
abortion procedure 









Initial visit Abortion procedure 


<6 26 -1.2 1 - 
6-8 - 371 17.6 72 3.4 
8-10 485 23.0 341 | 16.2 
10-12 453 21.5 447 21.2 
12-14 364 17.8 249 11.8 
14-16 236 11.2 478 22.5 
16-18 . 138 6.6 378 18.0 
>18. 29 1.4 142, 6.7 


Table II. Interval between initial assessment by 
gynecologist to performance of abortion 


Interval in days % 
1-5 : 301 14.4 
6-10 455 . 218 
11-15 415 . 19.9 
16-20 268 12.9 
21-25 248 11.9 
z26 |, 397 19.0 


ried, and 10% were divorced or separated. Móst re- 
sided in the urban center of Winnipeg, with 10% com- 
ing from isolated northern communities. Primigravid 
patients represented 52.1% of the study population, 
while.17.075 had three or more previous pregnancies 
and 10.296 had undergone previous pregnancy termi- 
nation. 

Table I depicts the duration of the pregnancy from 
the last normal menstrual period to: (1) the time of 
presentation to the gynecologist performing the pro- 
cedure: and (2) the time the procedure was actually per- 
formed. While 63.3% presented to:a gynecologist be- 
fore the twelfth week of gestation, only 40.8% had the 
procedure performed during this interval. Delay be- 
tween points 1 and 2 varied from 1 to 63 days (Table 
ID; the average was 11.8 days for the first-trimester 
procedure, 19.5 days for amnioinfusion, and 16.6 days 
for hysterotomy. This represents a minimum expres- 
sion of the delay, as many patients sought medical at- 
tention from primary care piscem before attending 
a gynecologist. 

Ábortion techniques. All pregnaticy terminations 
require approval by à hospital Therapeutic Abortion 
Committee, in accordance with the Criminal ‘Code of 
Canada. — 

Departmental policy limited curettage to a maximum 
of 10 weeks’ gestation in primigravid patients and 11 
weeks’ gestation in multigravid patients. More than 
89% of first-trimester procedures were performed on 
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Table Ill. Factors associated with 
hysterotomy/hysterectomy 


Procedure . No. 


Hysterotomy: ` 
Combined with abdominal tubal ligation 
Combined with other abdominal procedure 2 
Secondary—failed curettage 5 
Secondary—failed amnioinfusion 8 
Other 3 

Total 984 


Hysterectomy: 
Carcinoma in situ 4 
Leiomyomas 8 
“Sterilization” i 
Secondary—hemorrhage after hysterotomy m 
Total 9 


Table IV. Complications of 810 first-trimester 
abortions 


Complication i No. 


Intraoperative: 
Cervical laceration—required suturing 25 
Suspected uterine perforation 2 
Proved uterine perforation* 4 
Hemorrhaget “9 
Anesthetic complications ' 19 
Total . 59 


Postoperative: 
Parametritis 
Endometritis 
Uterine bleeding/retained products of conception 
Postabortion syndrome§ 
Other 
Total 


A NOON 


a 


*All had laparoscopy and two had laparotomy following 
perforation. 


t'Three patients. required a total of eight transfusions. 


#Six required admission for persistent emesis or arrhyth- 
mia. 


§Postabortion syndrome is characterized by uterine atony 
and hematometra (see reference 3). 


an outpatient basis. Three quarters of those admitted 
had a tubal ligation concomitant with the abortion. 
Gerieral anesthesia was used in 97.796 of cases. Follow- 
ing cervical dilatation with Hegar dilators, evacuation 
of the uterus was routinely done with rigid plastic suc- 
tion curets, followed by sharp curettage. 
Prostaglandin Fje as a midtrimester abortifacient was 
administered as a single intra-amniotic infusion of 45 
to 55 mg if no adverse reaction had followed a 5 mg test 
dose. More than one attempt was required to achieve 
infusion in 18.295 of the 1,002 women, and 2.4% of 
patients were discharged after repeated attempts 
failed. Instillation-to-abortion time (IAT) was 19.2 + - 
9.2 hours; however, IAT for 47 women (4.7%) 
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Table V. Complications of 1,002 amnioinfusions 


Complication No. 
Failed attempt* 24 
Failed instillation} 83 
* Immediate complications: 
Hypersensitivity reaction 
Mild 213 
Severe 28t 
Cervical laceration 7í 
IAT >24 hr 574 
Incomplete abortion§ 2591 
"Precautionary" : 47i 
Hemorrhage 80 
(22 required transfusion£) : 
Febrile morbidity! 120 
Parametritis/endometritis 4t 
Urinary tract infection 2t 
Unspecified infection—treated 231 
Anesthetic complications (306 procedures) 2 
Other (41) 14 
Total 838 
Delayed complications: 
Bleeding 22 
Endometritis/parametritis 24 
Other 15 
Total 61 





*No infusion, patient discharged. 

+No labor, required second instillation. 
tMajor complication. 

$Required curettage to complete procedure. 
"See text. 


‘Temperature 238? C for 12 hours, no antibiotics, no 
* curettage. 


was >48 hours. Abortion was complete in 306 patients 
(30.6%). Manual removal of the placenta was required 
in 41.8%, and curettage for completion was done in 
27%. Mean duration of the third stage of labor was 
3.4 + 4.3 hours. All patients were admitted to the hos- 
pital for the entire procedure with a mean hospital stay 
of 2.9 + 1.1 days. 

At our institution, hysterotomy was used as a pri- 
mary procedure for abortion, especially when steriliza- 
tion was also requested (Table III). This procedure re- 
sulted in a hospital stay of 7.4 + 3.1 days. 

Abortion-related morbidity. There were no abor- 
tion- related deaths in the 5 years under review. The 
complications of the three procedures employed are 
presented in Tables IV to VI. 

With suction curettage, the rate of cervical laceration 
requiring suturing was 3.09 per 100 abortions, while 
the transfusion rate was 0.37 per 100 abortions. Sixteen 
women with postoperative complications required re- 
peat curettage, while two underwent hysterotomy. Pa- 
tient morbidity rates for this procedure were 2.1% 
minor morbidity and 5.2% major morbidity, for an 
overall rate of 7.25%. 

In the amnioinfusion group, the main sources of 


z 
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Table VI. Complications of 293 
hysterotomy/hysterectomy procedures 


Complication No. 
Anesthetic* (297 procedures) 8 
Hemorrhaget 5 
Reoperation 4i 
Endometritis/parametritis 4$ 
Febrile morbidity 88 
Urinary tract infection 16¢ 
Wound infection et 
Unspecified infection—treated 261 
Other (71) 27 


*Two patients required antiarrhythmic agents (major 
complication). 

TThree patients required a total of eight transfusions (ma- 
jor complication). 

Major complication. 


Table VII. Complication rates by procedure 






Complications 


Procedure 


First-trimester 7.2%* 5.2961 
Midtrimester (total): 59.2%* 36.6%t 
Amnioinfusion (61.4%) (42.1%) 
Hysterotomy (51.5%) (17.7%) 


*Chi-square test = 563.24, p<0.0001, when total complica- 
tion rates between. first-trimester and midtrimester proce- 
dures are compared. 


{Chi-square test = 236.05, p<0.001 when major compli- 
cation rates are compared. 


minor morbidity were mild hypersensitivity reactions 
(in 21.3%) and febrile morbidity (in 10.2%), while the 
principal sources of major morbidity related to re- 
tained products of conception. Three hundred forty- 
two women (34.1%) required curettage. In 47, curet- 
tage performed on clinical grounds yielded no retained 
products (“precautionary” curettage). Thirty-six pa- 
tients underwent curettage for complications arising 
after discharge from the hospital. 

Women undergoing amnioinfusion had an incidence 
of 19.4% minor morbidity and 42.1% major morbidity, 
yielding an overall rate of 61.5% . 

The majority of minor morbidity with hysterotomy 
related to fever, while most major morbidity was due to 
sepsis, with three patients requiring reoperation for se- 
vere postoperative hemorrhage. The morbidity rates 
associated with this procedure were 33.8% minor 
morbidity and 17.7% major morbidity, 51.5% overall. 

Factors related to morbidity. 

Age. Women less than 20 years old had a 34% in- 
creased risk of prostaglandin hypersensitivity com- 
pared to those 20 and older. This was the only indi- 


336 Harman, Fish, and Tyson 


vidual complication for which risk was elevated on the 
basis of lower age. However, analysis of the entire study 
group revealed that teenagers have a 35% greater 
chance of incurring at least one complication of abor- 
tion. This is associated with the fact that teenagers pre- 
sented to their gynecologists an average of 8.5 days 
later in pregnancy than older women. While they com- 
pose 40% of the study population, teenagers were dis- 
proportionately divided between first-trimester (only 
34% less than 20 years old) and midtrimester (56% less 
than 20 years old) procedures. This disproportion is 
highly statistically significant (t = 8.81, p « 0.001). 

Parity. Nulliparous patients, compared with women 
who were para | or greater, did not have a markedly 
increased risk of complication. While nulliparous pa- 
tients as a group had an increased risk of hy- 
persensitivity to prostaglandin (risk factor 1.45), they 
had no significant difference in IAT with amnioinfu- 
sion, nor did they differ significantly in the rate of cer- 
vical laceration at curettage. In facr, they had a reduced 
risk of retained placenta after amnioinfusion, which 
was only 0.79 of the risk of parous patients. Nullipa- 
rous patients sought abortion an average of 6.1 days 
later, but this did not influence their distribution be- 
tween first- and second-trimester procedures, as they 
formed 58% of each group. ` 

Gestational age. In first-trimester procedures, a de- 
finite demarcation of morbidity rate exists at gestations 
of >10 weeks’ duration. Patients beyond this time had 
an increase of 81% in morbidity, compared with those 
<10 weeks. In the midtrimester procedures, no such 
critical point of gestational length exists, as 73% of all 
procedures were done in a narrcw gestational range 
from 14% to 16 weeks. 

Gestational duration at time of presentation to a 
gynecologist did not correlate with any differences in 
morbidity within a given procedure group. It also does 
not necessarily determine choice of procedure. In fact, 
242 women who underwent amnioinfusion and 138 


who had hysterotomy (a total of 29.3% of midtrimester _ 


abortions) were seen initially at a gestational age con- 
forming to the existing guidelines for suction curet- 
tage. l 

Social factors. Geographic isolation, while associated 
_with delay in reporting to a gynecologist, did not confer 
an added risk of complication. Marital status did not 
correlate with any significant difference in morbidity or 
with any differences in distribution between first- 
trimester and midtrimester procecures. 

Surgical/technical factors. Yn the first trimester, the 
addition of tubal ligation, by any approach, to the 
curettage produced no significant additional morbid- 
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ity. In amnioinfusion procedures, the principal vari- 
able was the time the attending physician was willing to 
wait before actively removing the placenta. Those pa- 
tients in whom the placenta was retained more than 4 
hours had 32% more immediate complications. Howe 
ever, those in whom abortion was completed within 4 
hours had almost twice the risk of delayed complica- 
tions after discharge. 

Several aspects of abortion technique, such as use of 
laminaria, variations in instruments, and alternate 
routes of prostaglandin administration, differ from 
those reported in other large studies but were not vari- 
ables within our study population. 

The variable most significantly associated with 
abortion-related morbidity was choice of procedure. 
Patients undergoing midtrimester procedures had 
seven times the risk of major complications compared 
to those having first-trimester procedures (Table VII). 
The choice of procedure was not absolutely dictated by 
the gestational age (see above). Patients were delayed, 
apparently by nonmedical factors, from the first- 
trimester to the midtrimester. While patients waited an 
average of 19.5 days for amnioinfusion and 16.6 days 
for hysterotomy, those who presented to their gynecol- 
ogists at a gestation conforming to the guidelines for 
curettage (but subsequently underwent midtrimester 
abortion) waited an average of 29.6 days for the proce- 


dure. 


Comment 


As a tertiary care center, our institution may be ex- 
pected to have higher morbidity rates because of refer- 
ral of higher-risk patients for higher-risk procedures. 
For example, all midtrimester abortions performed in 
Manitoba are done at our hospital. This study, how- 
ever, identifies several other factors contributing to 
high morbidity. 

Age and parity appear directly to contribute little to 
morbidity. Young patients, however, seek care later in 
pregnancy and are thus more likely to undergo abor- 
tion late in the first trimester or in the midtrimester 
with the attendant morbidity. 

This study confirms the relationship between ad- 
vancing gestation and. increasing morbidity observed 
by Cates and associates. Over 50% of curettages were 
performed at 7 10 weeks’ gestation, with increased fre- 
quencies of incomplete curettage and postabortion in- 
fection compared to those of other studies.? 

The rates of cervical laceration and transfusion are 
much higher than those found by Grimes and Cates® 
for curettage at <12 weeks’ gestation. This increase is 
likely related to the difficulty of cervical dilatation with 
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Hegar dilators.’ The use of laminaria as reported? and 
tapered dilators on a routine basis has since begun in 
our institution. 

Our current use of prostaglandin F;o differs from 
that reported elsewhere.* '° While IAT did not differ 
significantly from that in other reports," the complica- 
tion rate was higher, suggesting that the routine use of 
curettage to complete amnioinfusion abortion” might 
assist in reducing morbidity. 

Hysterotomy as a primary procedure for pregnancy 
termination has an inappropriately high rate of mor- 
bidity. It is not a suitable treatment alternative for pa- 
tients requesting abortion and sterilization and has 
been abandoned at our hospital. 

The current morbidity of abortion in the 11- to 14- 
week range might be further reduced by introduction 
of dilatation and evacuation (D and E) procedures, as 
discussed by several authors. MK 

The potential benefits of all these improvements in 
abortion technique are overshadowed bv nonmedical 
, factors that influence the number of midtrimester pro- 
cedures. During the 5 years studied, 35.4% of all abor- 
tions were performed in the midtrimester. Approxi- 
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mately 70% of women who underwent midtrimester 
procedures presented after 12 weeks’ gestation. This 
late presenting appears to be a result of both patient 
and physician delay. Conversely, almost 30% who had 
midtrimester abortions had presented at gestational 
ages when prompt provision of curettage would be ex- ` 
pected to lower dramatically the risk of morbidity. 

The ability to provide such low-risk procedures is 
governed by the availability of facilities. Only eight of 
the 77 accredited hospitals in Manitoba have therapeu- 
tic abortion committees, and our institution alone ac- 
counts for 67% to 78% of abortions performed yearly. 
For a population of just over one million, current facil- 
ities are inadequate. 

The morbidity rates for abortion demonstrated by 
this study are unacceptably high. While improvements 
in technique may lower the incidence of some compli- 
cations, the main focus for reduction of morbidity must 
be the prompt provision of low-risk pregnancy termi- 
nation procedures, preferably in the first trimester. 
This awaits the combined efforts of all concerned, in- 
cluding patients, physicians, hospital administrations, 
and government. 
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‘Loss of diurnal rhythm in plasma estrone, estradiol, 
and estriol in women treated with synthetic 


glucocorticoids at 34 to 35 weeks’ gestation 
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London, Ontario, Canada 


In order to examine the effect of endogenous rhythms in fetal and/or maternal adrenal activity on 
diurnal changes in plasma estrone (E,), estradiol (E2), estriol (E4), and progesterone (P) in women 
at 34 to 35 weeks' gestation, we measured these steroids in a group of six women in whom the 
endogenous circadian rhythm in cortisol was absent or had been suppressed by treatment with 
exogenous synthetic glucocorticoids. All steroids were suppressed, and no diumal rhythms in E,, Ez, 
E, or P were found. Suppression of cortisol and estrogens was greater after dexamethasone (Dx) 
than after a glucocorticoid-equivalent dosage of prednisone (Pd). Loss of the maternal estrogen 
rhythms seen in normal patients is consistent with the suggestion that such rhythms may be 
attributable to diurnal changes in maternal and/or fetal adrenal output of potential precursors. The 
differences in cortisol and estrogen concentrations after Dx and Pd may indicate dissociation of the 
glucocorticoid (hyperglycemic) and adrenocorticotropic hormone-suppressing activities of these 


compounds. (AM. J. OBSTET. GYNECOL. 139:338, 1981.) 


WE HAVE RECENTLY REPORTED that the concentra- 
tions of cortisol and unconjugated estriol (Es) in the 
blood of pregnant women at 30 tc 35 weeks’ gestation 
show significant diurnal changes and that the steroids 
have an inverse relationship to each other." ? The 
rhythm of E; is different from that of estrone (E,) and 
estradiol (E;). These results were consistent with the 
hypothesis that during late pregnancy in the primate 
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the mother may have an influence on the level of 
pituitary-adrenal function in the fetus? through that 
maternally derived glucocorticoid which passes into the 
fetal compartment? To assess further the possible 
influence of maternal and fetal adrenal precursor 
production on estrogen rhythms in maternal plasma, 
we have measured the concentrations of E,, E;, and E; 
in women treated with synthetic glucocorticoids at 34 to 
35 weeks of gestation. We administered prednisone 
and dexamethasone because some? although not all® 
reports have suggested that the fluorinated glucocor- 
ticoids may be less well metabolized in the placenta and 
might pass more readily into the fetal compartment. 
We reasoned that if rhvthms in maternal estrogen con- 
centrations resulted from diurnal changes in maternal 
and/or fetal adrenocortical activity, they would be sup- 
pressed by the administration of exogenous glucocor- 
ticoids, whereas if the rhythms were dependent on fac- 
tors such as diurnal changes in uterine blood flow,’ 
they might not be influenced by exogenous glucocor- 
ticoids. ld 

In human pregnancy the major precursor of placen- 
tal progesterone production is likely to be cholesterol, 
derived from the maternal circulation.? The possibility 
remains, however, that pregnenolone sulfate from the 
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Fig. 1. Concentration of cortisol throughout a 24-hour study 
period in a group of six women at 34 to 35 weeks’ gestation 
treated with either prednisone (Pd, w— —u) or dexamethasone 
(Dx, è +), The concentration of cortisol in the plasma of 11 
normal women at 34 to 35 weeks’ gestation is shown for com- 
parison (e——e). 





fetal and/or maternal adrenal glands could also be uti- 
lized for progesterone biosynthesis. Therefore, we 
compared the coricentration of progesterone in the 
plásma of those patients receiving exogenous gluco- 
corticoids with that in a group of normal women at a 
comparable stage of gestation. 


Material and methods 


Patients. Six women who had received prednisorie 
(10 to 20 rüg/day) for medical indications throughout 
pregnancy were studied for two 24-hour intervals. De- 
tails of the patients and the medications used have been 
described elsewhere." At 34 to 35 weeks of pregnancy, 
the subjects were hospitalized and a 24-hour (0800 to 
0800 hours} study of fetal breathing movements and 
gross fetal body movements was performed.” During 
the study period, 13 samples of maternal peripheral 
venous blood (5 ml) were collected at 2-hour intervals 
from an intravenous catheter that had been introduced 
into a maternal arm vein. After the first 24-hour study, 
the patients were sent home. During the following 
week, prednisoné was discontinued and dexametha- 
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Fig. 2. Concentration of E, throughout a 24-hour study pe- 
riod in a group of six women at 34 to 35 weeks’ gestation 
tréated with either prednisone (Pd, m-—s) or dexamethasone 
(Dx, *——»). The concentration of E, in the plasma of 11 
normal women at 34 to 35 weeks’ gestation is shown for com- 
parison (e——e). 








sone was given in equivalent dosage’ for 4 days. On 
the: fourth day of dexamethasone therapy a second 
24-hour study was performed from 0800 to 0800 hours 
the following day. Both studies were performed with 
patients at rest in bed. Standardized 800 kcal ineals 
were given at 0800, 1200, and 1700 hours.” Cigarette 
smoking was not permitted during the study. 

‘Hormone. analyses. The blood samples were, col- 
lected into heparinized syringes and centrifuged im- 
mediately at 4° C; aliquots of the plasma were frozen at 
—20° C for'subsequent analysis by. radioimmunoassay 
(RIA). | 

Estrone, estradiol, and estriol were measured by RIA 
with the use of procedures and antibodies which have 
been described elsewhere." '! The intra-assay and in- 
terassay coefficients of variation varied between 6.2% 
and 8.7% and 11.2% and 12.8% respectively. 

Cortisol was measured by RIA with the use of an 
antibody that we have described previously." ? For 
RIA, [*H]-cortisol (specific activity 80 to 100 Ci/mmole, 
New England Nuclear Ltd.) was purified by thin-layer 
chromatography in the solvent system chloroform: 
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Fig. 3. Concentration of E; throughout a 24-hour study pe- 
riod in a group of six women at 34 to'35 weeks’ gestation 
treated with either prednisone (Pd, w——w) or dexamethasone 
(Dx, ¢——¢). The concentration of E; in the plasma of 11 
normal women at 34 to 35 weeks’ gestation is shown for com- 
parison (e——e). 


ethanol (95:5, volume: volume). Then 2,000 dpm of 
['H]-cortiso| was added in 25 ul of phosphate- 
buffered saline (PBS) to the samples of plasma (0.1 ml). 
Plasma próteins were precipitated with redistilled ethyl 
alcohol (0.5 ml), and 0:4 ml of the alcohol phase was 
removed and dried. The sample was chromatographed 
on microcolumns of LH-20 swollen in methylene chlo- 
ride: ethanol (98:2), and the eluate containing cortisol 
was dried and suspended in PBS (1 ml). One aliquot 
(0.3: ml) was taken for the determination of method- 
ologic losses, and two further aliquots (0.4 and 0.2 ml) 
were taken for the cortisol RIA. Samples were analyzed 
in a single assay. The intra-assay variation; calculated as 
the standard deviation between the duplicate aliquots 
of individual samples was 11.25%. All results are pre- 
sented after correction for methodologic losses. 
Progesterone was determined bv RIA-with the use of 
an antibody and procedures that have been described 
elsewhere.!! The intra-assay variation, calculated as the 
standard deviation between duplicate aliquots of indi- 
vidual samples, was 4.996. Coelution on micro-Celite 
columns of authentic radioactive progesterone with 
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Fig. 4. Concentration of E; throughout a 24-hour study pe- 
riod in a group of six women at 34 to 35 weeks’ gestation 
treated with either prednisone (Pd, m—-~n) or dexamethasone 
(Dx, è ¢). The concentration of E; in the plasma of 11 
normal women at 34 to 35 weeks’ gestation is shown for com- * 
parison (e e). 








nonradioactive progesterone in samples of plasma - 
from patients treated with either prednisone or 
dexamethasone was used to confirm the identity of the 
steroid. 

- Analysis of results. The effects of time on steroid 
hormone concentrations were assessed by one-way 
analysis of variance and by Duncan's multiple range 
analysis. Comparison of mean daily hormone concen- 
trations between different treatment groups was made 
by means of analyses of variance. 


Results 


^ The outcome of pregnancy in all six patients was 
normal. The concentrations of stéroid hormones 
in the-plasma of these patients have been compared to 
the steroid concentrations in the plasma of a group 


. of normal (untreated) women at 34 to 85 weeks' ges- 


tation.’ ; 

The mean daily concentration of cortisol was 17.3 + 
2.2 (SEM) ng/ml after dexamethasone and 67.4 + 5.1 
ng/ml after prednisone (Fig. 1). These values respec- 
tively represent 95.6% and 75.3% suppression of the 
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Fig. 5. Concentration of progesterone throughout a 24-hour study period in a group of six women at 
34 to 35 weeks' gestation treated with either (4) prednisone (Pd, s ——) or (B) dexamethasone (Dx, 
*— +). Comparison is made with the concentration of progesterone in the plasma of 11 normal 


women at 34 to 35. weeks’ gestation (e——e). 


mean daily cortisol concentration when compared to 
values in a group of untreated patients at 34 to 35 
weeks’ gestation. The concentration .of cortisol in the 
dexamethasone-treated group was significantly lower 
than in the prednisone-treated patients (F;, n = 141.6, 
P«0.001) Although the average concentrations of 
cortisol tended to be higher in the early hours of the 
morning, especially in the prednisone-treated patients, 
there was no effect cf time on the cortisol concentra- 
tion in either group (P > 0.05). 

The diurnal changes in E,, Ez, and E; Rand in un- 
treated patients at 34 to 35 weeks’ gestation were not 
present in patients treated with prednisone or dexa- 
methasone (time effects: all P > 0.05). The mean daily 
concentrations of E,, Ez, and E; and the percentage of 
suppression compared to values in untreated patients 
were 1.04 +-0.4 ng/ml (86% suppression), 3.37 + 0.09 
ng/ml (81%), and 2.83 + 0.09 ng/ml (53%), respec- 
tively, after dexamethasone and 1.89 + 0.07 ng/ml 
(74%), 5.02 + 0.09 ng/ml (71%), and 5.04+ 0.13 
ng/ml (16%) after prednisone (Figs. 2 to 4). The daily 
mean concentration of each estrogen was significantly 
lower after dexamethasone than after prednisone 
(ANOVAR, all P < 0.01). 


The mean daily progesterone concentration in six 
untreated women at 34 to 35 weeks of gestation was 
125.1 + 3.2 ng/ml. Analysis of variance revealed a sig- 
nificant effect of both dexamethasone and prednisone 
on progesterone concentrations (treatment Fs, s = 
5.67, P < 0.05, both treatments P< 0.05 by least- 
squares difference). The mean daily concentrations of 
progesterone were 100.7 £.8.5 and 110.5 + 3.2 ng/ml 
after dexamethasone and prednisone, respectively. 
There was no significant difference between the two 
treatment groups (Fig. 5). 


Comment | 


Previously, we have reported diurnal changes in, the 
concentrations of cortisol, E,;, Ez, and E; in women at 
34 to 35 weeks of pregnancy.’ The rhythm in estrone 
followed that in cortisol with a lag-time of about 2 
hours and could have reflected changes in the secretion 
of Cy, estrogen precursor steroids by the maternal ad- 
renal glands. Conversely the rhythm im plasma E; 
showed an inverse pattern to that of cortisol.’ ? This 
might be explained by diurnal changes in the produc- 
tion of A5 C, steroids by the fetal adrenal gland which 
in turn could be regulated in a tonic fashion by mater- 
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nally derived glucocorticoid:! The present study shows, 
in women treated with prednisone and dexame*hasone 
at 84 to 35 weeks of gestation, that the mean » oncen- 
trations of cortisol, Ei, Ea, and E; in maternal plasma 
are reduced and the diurnal changes in the plasma 
"levels of these hormones are abolished. 


It is likely that suppression of maternal adrenal ste- _ 


roidogenesis contributes to the fall in plasma E,and Eg. 
In addition, approximately 5096 of maternal I , is de- 
rived from precursors of fetal adrenal origin.! Trans- 
placental passage of the exogenous glucocorticoid 
to the fetus, with subsequent suppression Df fetal 
pituitary-adrenal function, could, therefore, account 
for some of the change in E}. However mate "nal un- 
conjugated E, may be a better irdex of fetal adrenal 
steroid output than Es. After suppressiori of the en- 
dogenous maternal cortisol rhythm, by replacement 
with equivalent amounts of exogenous glucoorrticoid, 
the diurnal rhythm in maternal E; was also al-olished, 
even though the percentage suppression in E; was only 
15% to 20%, ‘as in the prednisone group. The differ- 
ence in the degree to which E; was suppressed after 
prednisone or dexamethasone could result fom dif- 
ferences in the extent to which these steroids are 
metabolized in the placenta? and by limied 118- 
hydroxylation of prednisone in the fetus." Ths relative 
amounts of prednisone and dexamethasone tsed in 
this study are generally accepted to provide zlucocor- 
ticoid equivalents and plasma glucose conceatrations 
were similar in both groups of patients.'? TLe differ- 
ential effect on maternal cortisol may be attril utable to 
multiple binding sites for glucocorticoids in brain tissue 
and the binding of prednisone end dexametaasone to 
different receptor populations. A dissocmtion be- 
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tween adrenocorticotropic hormone-suppressing, €o- 
sinopenic, and hyperglycemic „activities on cortisol 
analogues has been reported previously.!5 

The concentration of progesterone in maternal 
plasma was also lower in women treated with exoge-, 
nous glucocorticoids than in normal patients at 34 to 35 
weeks' gestation. This result would be consistent with 
the possibility that the fetal adrenal secretes pregnen- 
olone sulfate,° which could be utilized for placental 
progester one production. However, we cannot exclude 
the possibility that the decrease in progesterone (as well 
as in the estrogens) is influenced by changes in uterine 
blood fiow or by alterations in metabolic clearance rate 
consequent upon glucocorticoid administration. Be- 
cause all six patients were delivered of healthy infants 
at term, with normal birth weights,” any effect on uter- 
ine and placental blood flow seems likely to be of 
limited importance. 

Suppression of urinary E; and plasma E, and E; 
after exogenous glucocorticoids is well documented." 
The present study, has shown that, in addition to the 
decrease in concentration of these steroids after exog- 
enous: glucocorticoids, the diurnal pattern in their 
plasma concentration is lost, as is that of maternal cor- 
tisol, an index of maternal adrenal ‘steroid output. 
These results would support the suggestion that diur- 
nal rhythms in maternal estrogen concentrations could 
result from rhythms in the provision of precursors | 
from the maternal and/or fetal adrenal glands. 


We wish to acknowledge the active interest of Mrs. 
Karen Campbell and Miss Lesley Carmichael in the 
conduct of these experiments. 
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For more information contact: Program Coordinator, Office of Continuing Education, 
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New York 13210. 


Effects of external physical stimulation on fetuses 


near term 
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London, Ontario, Canada 


Measurements were made in 17 healthy pregnant women between 36 and 42 weeks’ gestational 
age 90 minutes before and after a standard physical stimulus. The mean fetal heart rate was 

138 + 0.4 bpm; the median value of the 5-minute standard deviation of successive heartbeat 
intervals was 30.3 msec, and the percentage of time spent making gross fetal body movements was 
11.1% + 0.4%. These measurements did not change following stimulation of fetuses. Fetal 
breathing movements diminished over the 180-minute observation period but did not appear to be 
changed by fetal stimulation. During studies, periodic increases separated by periodic decreases in 
fetal heart rate, fetal heart rate variability, gross fetal body movements, and fetal breathing 
movements were measured, and these changes did not seem to be related to external stimulation 
of fetuses. Periodic changes in these measurements may have been related to underlying patterns 
of fetal behavior but were not usually influenced by external physical stimulation of fetuses. 


(AM. J, OBSTET. GYNECOL. 139:344, 1981.) 


ANTEPARTUM FETAL HEART rate recordings," ? 
measurements of fetal movements,* ? and fetal breath- 
ing activity have been suggested as methods for assess- 
ing fetal health. Absence of fetal movements alone or 


in association with lack of fetal heart rate variability has _ 


been suggested as a sign of fetal ill health. However, 
healthy fetuses and healthy newborn infants also nor- 
mally exhibit patterns of decreased heart rate variabil- 
ity and patterns of decreased or absent gross fetal body 
movements for prolonged periods of time.‘~*! There- 
fore, it is necessary to account for physiologic patterns 
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Fig. 1. Experimental design. 


of fetal inactivity before lack of activity and lack of 
heart rate variability are considered as a sign of fetal ill 
health. 

It was reported that external physical stimulation of 
the maternal abdomen during episodes of inactivity 
aroused fetuses into more active patterns of move- 
ment^ 3 These investigators reasoned that, unlike 
healthy fetuses, sick fetuses might not be aroused by 
external stimulation and that external stimulation 
could be used to separate healthy fetuses monitored 
during quiet periods from sick fetuses. The purpose of 
this study was to define, in a group of healthy fetuses, 
any changes in fetal heart rate, fetal heart rate varia- 
bility, gross fetal body movement, or fetal breathing 
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STIMULATION N = 13 


9 30 60 :90 


TIME (MINUTES) 


Fig. 2. The mean fetal heart rate (+SEM) was plotted in successive 5-minute intervals in 18 fetuses 90 
minutes before and following external physical stimulation. 


movements following a standardized external physical 
stimulation of the maternal abdomen. 


Methods 


Patients. Informed consent was obtained from 17 
pregnant women between 36 and 42 weeks' gestational 
age (mean 39 weeks). Fifteen patients were considered 
in good health and two patients had developed mild 
pre-eclampsia. Fetal outcome confirmed gestational 
age and the good health of fetuses studied. The aver- 
age weight of fetuses at delivery was 3,805 gm (range 
3,025 to 4,440 gm). The average Apgar score was 8.8 at 
1 minute and 9.2 at 5 minutes. No Apgar score was less 
than 8 at 1 minute or 9 at 5 minutes. Umbilical cord 
blood gas values were determined at delivery in 10 of 
the fetuses. The average umbilical arterial Po, was 20.6 
mm Hg, Pco, was 44.4 mm Hg, and pH was 7.25. 
There was no umbilical cord arterial pH less than 7.17. 
Four patients were delivered during labor by cesarean 
section for cephalopelvic disproportion and one pa- 
tient had a repeat cesarean section for cephalopelvic 
disproportion. None of the 17 patients developed fetal 
distress in labor. All fetuses were in a vertex presenta- 
tion at the time of the study and at delivery. 

Experimental design. Patients were studied con- 
tinuously for 3 hours and studies began between 0900 
and 1000 hours. External physical stimulation was 
performed over a 30-second period by the same inves- 
tigator in all patients and consisted of 10 vigorous shak- 
ing movements of the fundal portion of the uterus fol- 


lowed by 10 rocking movements of the fetal head 
suprapubically. In 14 patients, external physical stimu- 
lation of the fetus was performed after a 90-minute - 
control period of observation (Fig. 1). In three other 
patients, external physical stimulation of the fetus 
was performed every 15 minutes over a 3-hour study 
period. 

Patients were instructed to fast from midnight the 
day before the study and were not given any meals 


during the study period. Maternal peripheral venous 


blood was sampled for glucose concentrations at the 
beginning of each study and the mean value for all 
patients was 83.3 + 3.5 mg/100 ml. Studies were con- 
ducted in a quiet room with patients either sitting up- 
right in bed or resting in a lateral recumbent position. 
Smoking by patients or observers was not permitted 
during the study. 

Measurement of fetal heart rate, fetal heart rate 
variability, gross fetal body movements, and fetal 
breathing movements. A mixed maternal and fetal 
electrocardiogram was obtained from three platinum 
needle electrodes* placed subcutaneously in the an- 
terior maternal abdominal wall. Fetal QRS complexes 
were recognized by an abdominal electrocardiogram 
processor. The time between successive fetal QRS 
complexes, recognized by the processor, was measured 
on line to within 100 usec by means of a PDP 11 com- 


*Grass Instrument Company, Quincy, Massachusetts. 
TModel 15174A, Hewlett-Packard Corp., West Germany. 
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Fig. 3. The median value for the 5-minute SD of successive fetal heartbeat intervals (trange) was 
plotted in successive 5-minute intervals in 13 fetuses 90 minutes before and following external 


physical stimulation. 


puter. Successive fetal heartbeat intervals were exam- 
ined by an error rejection routine, similar to that of 
Dalton and associates,” to detect artifacts arising from 
interference in the signal. The total rejected time was 
stored and was 15.2% on average (range 7.0% to 
29.2%). 

The mean fetal heart rate and the standard deviation 
of successive heartbeat intervals (5-minute SD) were 
determined every 5 minutes during the 3-hour obser- 
vation periods. The 5-minute SD of heartbeat intervals 
has been described as a good measurement of long- 
term fetal heart rate variability.” ' 

Fetal breathing movements and gross fetal body 
movements were measured with the use of an ADR 
real-time scanner* as previously described.’ The trans- 
ducer operated at a frequency of 3.5 MHz with an av- 
erage intensity of 0.045 mW/sq cm. Individual fetal 
breathing movements were identified on a video moni- 
tor and coded on a chart recorder by means of an event 
marker. The time during which gross fetal body 
movements occurred was indicated on the chart re- 


corder with the use of a second event marker. Analysis - 


of fetal breathing movements and gross fetal body 
movements during successive 5-minute intervals was 
performed on line by a PDP 11 computer and a pro- 
gram which measured fetal breathing movements and 


*ADR Ultrasound, Tempe, Arizona. 


gross fetal body movements to within 100 usec in real 
time.” 

Measurement of the time during which fetal breath- 
ing movements occurred did not include episodes of 
apnea or gross fetal body movements. Apnea was 
defined as the absence of fetal breathing movements 
for 6 seconds or more and did not include episodes of 
gross fetal body movements.!? Gross fetal body move- 
ments were identified as fetal activity sufficient to pre- 
vent recognition of fetal breathing movements. Por- 
tions of records which could not be analyzed because of 
technical failure or patient interruptions were not in- 
cluded in this analysis and made up 9.1% of total time 
for fetal heartbeats and 4.3% of total time for the anal- 
ysis of fetal breathing movements and gross fetal body 
movements. 

Results were presented as grouped means and stan- 
dard errors of the mean. Significance was determined 


. by the use of a t test for small samples with variances 


not assumed to be equal as described by Bailey.’* The 
standard deviation of heartbeat intervals was presented 
as the median value and the range of values about the 
median. 


Results 

The mean fetal heart rate during the 3-hour study 
period in 14 fetuses was 138 + 0.4 bpm. The mean 
fetal heart rates 5, 15, 30, and 90 minutes before exter- 
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STIMULATION N = 14 
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Fig. 4. The percentage of time spent making gross fetal body movements (+SEM) by 14 fetuses 
plotted in successive 5-minute intervals 90 minutes before and following external physical stimulation. 
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STEMULATION N= 14 
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Fig. 5. The mean number of gross fetal body movements (+SEM) by 14 fetuses was plotted in 
successive 5-minute intervals before and following stimulation. 


nal physical stimulation were compared to respective 
intervals of 5, 15, 30 and 90 minutes following external 
physical stimulation and no significant differences were 
observed (Fig. 2). The median value for the 5-minute 
SD of successive fetal heartbeat intervals was 30.3 msec 
(range 3.8 to 64.2 msec) over the 3-hour study and an 


analysis comparing intervals of 5, 15, 30, and 90 min- 
utes before external physical stimulation to respective 
intervals of 5, 15, 30, and 90 minutes following exter- 
nal physical stimulation did not show any significant 
differences (Fig. 3). The three fetuses who were stimu- 
lated every 15 minutes also showed no significant 
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Fig. 6. The mean percentage of time spent making fetal breathing movements (4 SEM) by 14 fetuses 
was plotted in successive 5-minute intervals 90 minutes before and following external physical stimu- 
lation. 


Table I. Relationship of fetal heart rate accelerations and decelerations to gross fetal body movements 














Mean No. of gross fetal body 
movements with fetal heart rate 








90-minute control 22.4 + 3.8 0.6 + 0.5 
period (58.3%) (1.4%) 
90-minute period 20.6 + 3.6 0.1 + 0.09 
following stimulation (58.9%) (0.4%) 

Significance NS NS 





NS: Not significant. 


change in heart rate or 5-minute SD when 5-minute 
intervals following stimulation were compared. to 5- 
minute intervals preceding stimulation. Therefore, ex- 
ternal physical stimulation did not produce a sig- . 
nificant change in fetal heart rate or the 5-minute SD of 
fetal heartbeat intervals. s 
Gross fetal body movements consisted of fetal rolling 
and stretching movements and these occurred 11.1% + 
0.4% of the time on average. The percentage of time 
spent making gross. fetal body movements by fetuses 5, 
15, 80, and 90 minutes before external physical stirnu- 
lation was not significantly different when compared to 
the time during intervals of 5, 15, 20, and 90 minutes 
following stimulation (Fig. 4). Fetuses made 3.7 + 0.5 
and 10.6 + 1.4.gross fetal body movements during the 
5- and 15-minute. intervals immediately before stimu- 
lation, which were not significantly different from the 
2.2 + 0.6 and.8.8 + 1.6 movements which occurred .5 


Accelerations (96) | Decelerations(%) | No change (%) 


Mean No. of fetal heart rate accelerations with 
no.gross fetal body movements ( % of all accelerations) 










“144+ 18 8.6 + 2.7 
(40.3%) (23.3%) 
14.3 + 2.8 47-11 
(40.7%) . (18.1%) 

' NS NS 





and 15 minutes, respectively, after external physical 
.stimulation (Fig. 5). The three patients who were stimu- 
lated every 15 minutes during the 3-hour study period 
also showed no significant change in the mean percent- 
age of time spent making gross fetal body movements 
when 5-minute intervals before were compared to 
5-minute intervals following fetal stimulation. There-' 
fore, external physical stimulation of fetuses did not 
result in changes in either the percentage of time spent 
making gross fetal body movements or the number of 
moyements made by fetuses. 

Fetal heart rate accelerations were defined as epi- 
sodes of increases in fetal heart rate from the baseline 
of 15 bpm or more lasting at least 15 seconds and de- 
celerations in fetal heart rate were defined as decreases 
in fetal heart rate from the baseline of 15 bpm or more 
lasting at least 15 seconds. For the purposes of this part 
of the analysis gross fetal body movements which were 
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Fig. 7. A chart recording of fetal heart rate, gross fetal body movements, and fetal breathing 
movements over a 17-minute observation period. From 0 to 8 minutes there were no gross fetal body 
movements and the fetal heart rate demonstrated no significant accelerations or decelerations. From 
8 to 17 minutes a normal episode of gross body movements accompanied by accelerations in fetal 


heart rate occurred. 


separated by less than 12 seconds were considered as a 
single movement. During the 90-minute control period 
in 14 fetuses, 58.396 of gross fetal body movements 
were associated with acceleration in fetal heart rate, 
1.4% of gross fetal body. movements were associated 
with deceleration in fetal heart rate, and 40.3% of gross 
fetal body movements were not associated with sig- 
nificant change in fetal heart rate. When all accelera- 
tions in fetal heart rate were analyzed, 23.3% were not 
associated with gross fetal body movements recognized 
by our criteria: (Table I). The relationship between 
gross fetal body movements and fetal heart rate change 
was not different during the 90-minute interval follow- 
ing stimulation, and the percentage of fetal heart rate 
accelerations not associated with gross fetal body 


movement was not significantly different. Therefore, . 


external physical stimulation did not change the num- 
ber of fetal heart rate accelerations and did not change 
the relationship of fetal heart rate accelerations to gross 
fetal body. movements. : 
Individual fetal breathing movements occurred in 
. episodes and were separated by periods of apnea dur- 
ing the control period and after external physical 
stimulation. The mean rate of fetal breathing move- 
ments during episodes of breathing was 48 breaths per 
minute and was not significantly different before or 
after stimulation. .Fetuses made breathing movements 
16.6% + 1.4% of the time during the 3-hour studies. 
The mean percentage of time spent breathing by 


fetuses diminished significantly over the 180-minute 
observation period, from 23.4% + 4.5% during the 
control period to 10.1% + 3.8% during the experimen- 
tal period (P < 0.05) (Fig. 6). However, the decrease in 
fetal breathing movements began prior. to stimulation 
and there was no significant change in the percentage 
of time spent breathing when 5- and 15-minute inter- 
vals were compared immediately before and after 
stimulation. The three fetuses who were stimulated 
every 15 minutes also showed no significant change in 
fetal breathing activity when 5-minute intervals follow- 
ing stimulation were compared to, 5-minute intervals 
preceding stimulation. l 

Examination of chart recordings of fetal heart rate, 
gross fetal body movements, and fetal breathing 
movements in individual patients demonstrated epi- 
sodes of increased gross fetal body movements with 
accelerations in fetal heart rate, and these episodes 
were often separated by episodes of decreased or ab- 
sent gross fetal body movements, during which time 
fetal heart rate recordings contained almost no accel- 
erations or decelerations (Fig. 7). Episodes of increased 
gross fetal body movements and episodes of decreased 
gross fetal body movements did not seem to be predict- 
ably altered by external physical stimulation. Fig. 8 
represents one study of external physical stimulation 
which was carried out during a time of decreased gross 
fetal body movements. It can be seen that stimulation 
did not appear to change the fetal activity pattern or 
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Fig. 8. A continuous chart recording interrupted by external physical stimulation demonstrated that 
stimulation did not seem to change patterns in heart rate, gross body movements, or fetal breathing 


movements during this period of fetal inactivity. 
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Fig. 9. A continuous recording of fetal heart rate, gross body movements, and breathing movements 
interrupted by external physical stimulation demonstrated no apparent change in fetal heart rate or 
movement patterns in response to stimulation during this period of fetal activity. 


the fetal heart rate pattern. Fig. 9 represents another 
study when external physical stimulation was carried 
out during a time when the fetus was making breathing 
movements and gross fetal body movements and stimu- 
lation did not appear to alter the pattern of fetal activ- 
ity. Occasionally, patterns of gross fetal body move- 
ments would change at the time of stimulation. Fig. 10 
demonstrates a study which was performed during a 
period of iricreased gross fetal body movements and 
shows that following external physical stimulation gross 


fetal body movements and accelerations in the fetal 
heart rate recording were diminished. The chart re- 
cordings in Figs. 7, 8, 9, and 10 suggest that patterns of 
fetal activity and inactivity are part of the normal phys- 
iology of fetal life and that vigorous external physical 
stimulation does not predictably alter these patterns. 


Comment 


This study did not confirm reports that fetal activity 
patterns are increased following external physical 
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Fig. 10. A continuous recording of fetal heart rate, gross body movement, and breathing movements 
interrupted by external physical stimulation demonstrated that there was an apparent decrease in 
gross fetal body movements and accelerations in heart rate accompanying gross fetal body move- 
ments following external physical stimulation. There was no change in fetal breathing activity follow- 


ing stimulation. 


stimulation.” ? We found no consistent changes in fetal 
heart rate, fetal heart rate variability, gross fetal body 
movements, and accelerations in fetal heart rate with 
movement following vigorous external physical stimu- 
lation of healthy fetuses. The data suggested that 
changes from inactive antepartum fetal heart rate pat- 
terns to active patterns after stimulation were most 
probably due to an increase in the length of observa- 
‘tion time rather than to the stimulation itself. We pre- 
viously measured fetal breathing movements and gross 
fetal body movements continuously over 24-hour ob- 
servation periods and reported that gross fetal body 
movements occurred in episodes lasting 20 to 60 min- 
utes which occurred every 60 to 90 minutes.’ Campbell 
and associates? demonstrated, using mathematical 
time domain and spectral methods, that gross fetal 
body movements were not random. Furthermore, 
Brown and associates'® recently analyzed 1,069 
nonstress tests in 333 high-risk hospitalized pregnant 
women. These investigators conducted nonstress tests 
for up to 120 minutes and found that, in fetuses with 
good outcomes, there was a 23% incidence of nonreac- 
tive tests after 20 minutes following the onset of each 
study but only 496 of tests were nonreactive after 60 
minutes. Brown and associates found that all fetuses 
who were healthy at birth were reactive by 80 minutes 


and that all fetuses who were nonreactive for 120. 


minutes subsequently demonstrated severe asphyxia in 
labor and at birth or died in utero. 


The present study demonstrated that neither the. 


mean fetal heart rate nor the fetal heart rate variability, 
quantified as the 5-minute SD of successive heartbeat 
intervals, was significantly altered by external physical 
stimulation. Aladjem and associates"! noted that exter- 
nal pressure applied to the fetal head or neck elicited 
an increase in fetal heart rate over baseline of approx- 
imately 13% lasting 27 seconds. Our study did not show 
a significant increase in the mean fetal heart rate dur- 
ing the 5 minutes following stimulation but it is possible 
the acute fetal heart rate response to external physical 
stimulation may be too short-lived to reach significance 
when 5-minute time intervals are measured. 

The mean percentage of üme spent making fetal 
breathing movements was 16.6 + 1.4 over the 3-hour 
observation period and decreased from 23.4 + 4.5 dur- 
ing the 90-minute control period to 10.1 3.8 during 
the 90-minute period following stimulation. The de- 
crease in fetal breathing movements occurred during 
the control period prior to stimulation and there was 
no significant difference between fetal breathing move- 
ments measured 5 and 15 minutes before stimulation 
compared to 5 and 15 minutes following stimulation. 
Natale and associates!? have reported a decrease in 
fetal breathing movements in pregnant women who 


. fasted at 32 to 34 weeks’ gestational age from 20.6% at 


0800 to 1000 hours to 17.2% at 1000 to 1300 hours.!? 
The decrease in fetal breathing activity in the present 
study began prior to stimulation and may reflect a 
normal pattern in fasting women at term gestation. 
This study demonstrated that normal behavior pat- 
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terns of healthy fetuses are not predictably altered by 


external physical stimulation. This suggests that either , 


fetal behavior patterns are not altered by vigorous ex- 
ternal physical stimulation or external physical ma- 
nipulation is not an adequate stimulus to change fetal 
“rest activity patterns. It will be important to account for 
rest-activity patterns when fetal health is monitored 
and to recognize, even in healthy fetuses, that external 
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physical stimulation does not reliably produce fetal ac- 
tivity when measured with real-time ultrasonic scanners. 


We wish to thank Drs. Bob Brown, John Challis, Paul 
Harding, and Renato Natale for their interest in this 
work and Mrs. T. Clarke and T. Vandenberg for their, 
excellent technical assistance. : 
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Demonstration of novel compounds in human fetal 
tissues and a consideration of their possible 


role in parturition 


BEVERLEY E. PEARSON MURPHY 
Montreal, Quebec, Canada 


A study of a new group of compounds and their possible relevance to human parturition is 
presented. These compounds behave chemically and chromatographicaily like steroids and have 
been tentatively identified as analogues of 11-hydroxypregnenolone. Determined by radioenzymatic 
assay, highest levels were found in the fetal zone of the fetal adrenal and were about 

100 times those of fetal serum. Umbilical cord levels were higher after spontaneous labor than after 
elective cesarean section or induced labor in premature as well as mature infants. it is hypothesized 
that a fetal factor distinct from adrenocorticotropic hormone acts on the adrenal cortex, particularly 
the fetal zone, to stimulate 11-hydroxylation of nongiucocorticoid corticosteroids and that these 
steroids and their metabolites are excreted via the urine into the amniotic fluid. Thus they would 
reach the membranes and decidua where they might compete with progesterone for receptor sites, 
decreasing lysosomal stability with the resultant production of prostaglandins and the onset of labor. 


(AM. J. OBsTET. GYNECOL. 139:353, 1981.) 


ALTHOUGH PREMATURE LABOR is a major cause of 
potentially preventable neonatal mortality, virtually 
nothing is known about its etiology. Considerable 
progress has been made in understanding the events 
leading to the initiation of parturition in the sheep and 
other animals, but in primates the mechanism appears 
to be different and its investigation is hampered by 
ethical and other problems. The fetal adrenal produc- 
tion of cortisol is considered to play a major role in the 
initiation of labor in ruminants and to be important in 
fetal maturation in all species." ? 

In studying the metabolism of cortisol in the human 
fetus, it was found that a steroid-like inhibitor(s) of the 
conversion of cortisol to cortisone, its chief metabolite, 
was present in high concentrations in fetal serum at 
delivery? This paper represents a study of this material 
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and its possible significance with respect to human par- 
turition. 


Subjects and methods 


Subjects included infants delivered at the Montreal 
General Hospital and referrals from local hospitals to 
the Montreal Children’s Hospital. Fetal tissues were ob- 
tained at hysterotomy for maternal indications and at 
autopsy of newborn infants dying of hyaline mem- 
brane disease or congenital heart disease. Placental tis- 
sue and umbilical cord serum were obtained at deliv- 
ery. The cord blood used was that routinely collected at 
delivery (mixed arterial and venous blood). If not re- 
quired for clinical purposes, it was centrifuged and the 
serum was frozen for assay: 

The inhibitory material was measured by a radioen- 
zymatic assay (REA) developed for this purpose, with 
the use of the 11-hydroxysteroid dehydrogenase (11- 
HSD) of the human placenta (the enzyme which con- 
verts cortisol to cortisone) and tritiated cortisol. The 
amount of substrate (or inhibitor) measured using 
nonradioactive cortisol standards and, therefore, ex- 
pressed as cortisol equivalents is proportional to its in- 
hibition of the conversion of tracer cortisol to cortisone 
under standardized conditions.! A typical standard 
curve is shown in Fig. 1. Cortisol and corticosterone 
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Fig. 1. Standard curve for REA. Conversion of ?H-cortisol to 
cortisone is plotted against the amount of cortisol added. The 
unknown is read from the curve according to the conversion 
obtained in its presence. The greater the amount of unknown 
which competes for conversion, the lesser the amount of 
tracer converted. Since the identity of the competitors is 
not established, the result is expressed in cortisol equiva- 
lents. Each point is the mean of duplicate values. 


were measured as described previously.* € Antibodies 
were obtained from commercial sources and used ac- 
cording to the instructions. 


Results 


Nature of the inhibitory material. Previous studies 
showed that the inhibitor(s) was dialyzable, ethyl ace- 
tate extractable, and heat stable? Since these charac- 
teristics were suggestive of a steroid-like substance, 
studies were carried out to determine whether the in- 
hibiton might be competitive in type. Lineweaver- 
Burke plots of extracts of serum, adrenal, and liver 
were characteristic of a competitive type of inhibition 
(Fig. 2), so that it seemed likely that one or more 118- 
hydroxysteroids (11-HCS) were responsible. 

Source of the inhibitory material. The inhibitory 
material was found in highest concentrations in the 
neonatal adrenal (Table I), where it was about 100 
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Fig. 2. Lineweaver-Burke plots to show the nature of the in- 
hibition of cortisol to cortisone conversion in placental 
homogenate. v = Velocity; s = substrate concentration. The 
inhibitors were extracts of pooled umbilical mixed cord serum 
(CB, open circles), liver (Li, solid triangles) from a premature 
infant dying of hyaline membrane disease and adrenal tissue 
(Ad, solid circles) from a term infant dying of congenital heart 
disease. Each point is the mean of duplicate samples. 


times the fetal serum concentration. Concentrations 
were also high in the liver and were increased over 
serum concentrations in the lung, heart, and kidney. 
Little activity was found in the spleen, brain, thymus, or 
intestine. 

Differentiation from known fetal 11-hydroxyste- 
roids. All the material in maternal serum was ac- 
counted for as cortisol and corticosterone (Table 1), 
whereas the bulk of the material in the fetus could not 
be accounted for as glucocorticoids. 

Chromatographic separation on Sephadex LH-20. 
Ethyl acetate extracts chromatographed on columns of 
Sephadex LH-20 39 cm long showed a major peak of 
inhibitory activity, as measured by REA, intermediate 
in polarity between corticosterone and cortisol (Fig. 3). 
This was the only significant peak seen in the fetal zone 
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Fig. 3. Chromatograms of the fetal zone and neocortex of the adrenal of an infant dying of congeni- 
tal heart disease shortly after a normal birth. Radioactive tracers were added to indicate the positions 
of cortisol, corticosterone, progesterone, and 118-hydroxyprogesterone. 11-HCS were assayed by 
REA. Aliquots of the fractions were also assayed by means of the various systems in Table II. 


Table I. 11-HCS levels in various tissues (mean + SE, ng/ml or ng/gm) 








Subject Tissue Gestational age (weeks) Labor 
Mother Serum |. 40.9 * 0.9 Spont. 
Fetus Serum 40.0 + 1.2 Spont. 
Fetus Serum 39.0 + 0.2 None 
Fetus Serum 33.0 + 1.2 Spont. 
Fetus Serum ; 16-20 None 
Fetus Adrenal 18 None 
Fetus Adrenal 29 None 
Fetus Fetal zone 

Neocortex 40 Spont. 





6 
15 
10 
10 
3 

I 

1 

1 


n Total 11-HCS Cortisol Corticosterone NGCS 
450 + 40 445 + 45 10+5 0 
269 + 17 91 + 10 <10. 169 + 18 
145 + 38 4936 «10 101 + 36 
282 + 38 49 x12 «10 241 + 47 
“310 + 13 74£3 <10 103 + 15 
1,500 188 <200 1,300 
3,900 315 <200 3,600 
27,000 . 1,100 700 24,150 
33,000 4,100 4,000 18.900 





Spont. = Spontaneous onset; NGCS are expressed as cortisol équivalents, measured by REA; n = number of infants studied. 


of the fetal adrenal, while a number of other small 
peaks were seen in the neocortex, two of which corre- 
sponded to cortisol and corticosterone. 
Radioimmunoassay studies of the major peak of 
inhibitory activity. Antibodies were obtained which 
cross reacted with 118-hydroxydehydroepiandroste- 
rone and 118-hydroxypregnenolone, and the results 
are shown in Table II. These studies suggested that this 
material might be 118-hydroxypregnenolone; how- 
ever, a third antibody did not support this conclusion 
and the possibility that the compound may be 118- 
hydroxy, 20-dihydropregnenolone is being pursued. 


Isolation of larger amounts of material to be subjected ` 


to gas-liquid chromatography—mass spectrometry ex- 
amination is in progress but so far has proved difficult 


because of the lability of the compound after pur- 
ification. 

l Specificity of 11-HSD. One would expect that if the 
inhibitor has a physiologic role, then it might be very 
potent in the reaction catalyzed by 11-HSD and that a 
survey of the specificity of the enzyme would be useful. 
Such. studies are shown in Table III where it may be 
seen that the most potent competitors (or inhibitors) of 
the reaction are 11-hydroxylated progesterone and its 
analogues’ and ll-hydroxypregnenolone. This also 
provides suggestive evidence that the structure of the 
inhibitor is similar to that of 11-hydroxypregnenolone 
or a progesterone analogue. The formation of an 
a-hydroxyl at Cao, a prominent pathway of metabolism, 
has little effect whereas addition of hydroxyl groups at 
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Fig. 4. Total 11-HCS in umbilical cord serum at delivery. Solid circles indicate infants at term (more 
than 37 weeks’ gestation); open circles, premature infants; squares, midterm infants delivered by 
hysterotomy; CS, cesarean section; spont., spontaneous hen a ab, a case of abruptio placentae with 


acute chorioamnionitis. 


Table II. Comparative assays of the main peak isolated eee Dy from Hé fetal zone of a 


neonatal adrenal. 













Assay system 


i Tracer 











11-Hydroxypregnenolone 


Binding protein 
RTA Cortisol Horse transcortin © <- 0.01 : ND 
RTA Corticosterone Monkey transcortin 0.01 i ND 
RIA DHEA DHEA antiserum 0.01 ND 
RIA 1 Progesterone Progesterone antiserum 1 2.0 7.8 
RIA 2 Progesterone Progesterone antiserum 2 5.0 ND 
REA Cortisol Placental HSD 400 7.3 








RTA = Radiotransin assay; RIA = radioimmunoassay; HSD = hydroxysteroid dehydrogenase; ND = not detected; Cr-Reax = 
cross-reactivity relative to that of the tracer steroid at 50% displacement; DHEA = dehydroepiandrosterone. Lack of detection of 
11-hydroxypregnenolone by progesterone RIA 2 indicates that the unknown was a different compound. 


Ca; (corticosterone) and Cy; (cortisol) progressively de- 
creases activity. A 208-hydroxy group decreases it 
considerably and the loss of the side chain (11- 
hydroxyandrostenedione and 11-hydroxydehydroepi- 
androsterone) does so still more. Activity is moderately 
reduced by saturation of the A-B rings and is greatly 


reduced by a 16a-hydroxy group, a C2, sulfate, or a Cis 


aldehyde. 

Significance of this material with — to partu- 
rition. Levels of total 11-HCS in individual cases are 
shown in Fig: 4. In cases where the onset of labor was 
spontarieous, only two of 31 infants had levels below 
160 ng/ml; one of these occurred with abruptio pla- 
centae and acute chorioamnionitis. Of the 13 cases de- 
livered without labor, only two had values above 160 
ng/ml, while the group of 16 where labor was induced 
with oxytocin had intermediate values. Levels in two 
midterm fetuses were similar to those of the majority 


without labor. The highest values of all (450 ng/ml) 
occurred in a 29-week-old infant born after precipitate 
labor of spontaneous onset (cause unknown) who died 
of the respiratory distress syndrome (RDS). Mean val- 
ues for total 11-HCS were higher if the onset of labor 
was spontaneous than if labor was induced (P « 0.025) 
or absent (P « 0.025). The results in premature infants 
were similar to those in term infants. 

When cortisol was considered separately (Fig. 5), it 
made up a larger fraction in the three groups at term 
(0.34 in each) than in the premature.group (0.14). 
Levels of corticosterone, the other glucocorticoid pres- 
ent in cord serum, were consistently. about 10% of 
those of cortisol and, therefore, very small compared to 
those of the remaining nonglucocorticoid -fraction 
(NGCS). As shown in Fig. 5, NGCS were highest in the 
premature infants born after the spontaneous onset of 
labor, exceeding those of the term-spontaneous la- 
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LL ]Totet 11-HCS 
LZ Non-glucocorticoid 11-HCS . 
Cortisol 


C.S.-NO INDUCED SPONT. 
LABOUR LABOUR VAGINAL 
38.9 39.9 40.0 
t0.2 0.3 ł0.3 
10 12 14 


Fig. 5. Total 11-HCS, cortisol; and nonglucocorticoid 11-HCS in umbilical cord serum at delivery, 
means + SE. Gestational age is indicated under each group. 


bor group (P = 0.05), the term-induced labor group 
(P < 0.01) and the group with no labor (P « 0.001). 
Considered individually, the values of the total 11-HCS 
appeared to be more closely related to the onset of 
labor than was either cortisol or NGCS alone. 


Comment: 


These data suggest that an 11-HSD inhibitor, possi- 
bly an 118-hydroxypregnenolone analcgue, produced 
by the fetal zone of the fetal adrenal, rises in close 
association with the onset of either premature or term 
labor.’ The: observation that the values in the group 
without labor fall irito two groups; most being very low, 
but a few being high, suggests that the rise occurs be- 
fore labor commences. Thus, it may be the 11f- 
hydroxylated corticosteroids of the fetal adrenal as a 
whole,-rather than cortisol, which are involved in the 
onset of labor in the human. - PORC E i 

Little attention has been paid to the nonglucocor- 
ticoid members of this group although 118-hydroxy- 
androstenédione and 118-hydroxyprogesterone have 
been noted in the adrenal venous blood of pigs and 
dogs in small amounts’ and 118-hydroxydehydroepi- 
androsterone has been found in a human virilizing ad- 
renal adenoma® and in the urine of infants in the first 
week of postnatal life. In rats the adrenal response to 
moderate stress was inhibited by 118-hydroxyproges- 


Table III. Relative 11-HSD inhibitory activity* 


118-Hydroxyprogesterone 600 
118-Hydroxypregnenolone 400 
118-Hydroxy-20a-dihydroprogesterone 300 
Corticosterone 250 
Cortisol . 100 
118-Hydroxy-208-dihydroprogesterone 38 
118-Hydroxyandrostenedione 14 
118-Hydroxydehydroepiandrosterone 12 
118-Hydroxy-5a-androstane-38-01-17-one 9 
118-Hydroxyandrosterone ] 4 
118-Hydroxy-58-androstane-38-01-17-one 4 
11,168-Hydroxydehydroepiandrosterone 4 
68-Hydroxycortisol «0.1 
Cortisol sulfate A 5 
Aldosterone <0.1 





*Calculated at 50% displacement of tracer cortisol in pla- 
cental REA. 


terone.'® However, these steroids were present in much 
smaller amounts than the principle steroid assayed, 
thought possibly to be 118-hydroxy, 20-dihydropreg- 
nenolone. Both 116-hydroxyprogesterone and 11f- 
hydroxypregrienolone are strong competitors for 11- 
HSD, as are their 20a-dihydro derivatives. 11-HSD has 
been regarded as relatively nonspecific; however, it has 
not previously been recognized that it has a much 
higher affinity for these unusual steroids than for cor- 
tisol. Thus, this enzyme may be directed primarily at 
these substrates rather than at cortisol, although there 
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seems little doubt that the enzyme also performs an 
important function in protecting the developing Zetus 
from excessive amounts of glucocorticoids which fight 
be expected to retard growth. 

Might the rise in 11-HCS not be mus a conse- 
quence of labor rather than a causative factor? WI ile it 
is difficult to rule this out, the low cortisol levels in 
premature infants suggest that intrapartum str-ss is 
not a factor since such infants are able to respo'ad to 
stress immediately after birth with normal elevaticns of 
cortisol.!! 

For many years the large mass of the human fetal 
adrenal, composed. mainly of the unique fetal zone, 
remained an enigma. The finding that a hithert» un- 
recognized steroid is produced by this zone in .arge 
amounts in association with labor suggests that the fetal 


` zone may play a role in parturition. How mighr this 


steroid act to bring about labor? It seems possibl - that 
this tissue, under the influence of some factor other 
than adrenocorticotropic hormone, may have as its 
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primary function the production of an 118-hydroxy- 
steroid which with its metabolites passes directly to the 
placenta and via the urine and amniotic fluid to the 
membranes and decidua. Here there is evidence to 
suggest that it would be converted to a progesterone 
analogue since the conversiori of the double bond at C; 
to C, is known to occur in the placenta and endome- 
trium!* 55 such a substance might be expected to com- 
pete for progesterone receptors. Such competition, 
might result in a decreased effective progesterone con- 
centration in the decidua which in turn would result in 
increased sensitivity to oxytocin, increased prostaglan- 
din production, and the onset of labor. Although much 
work remains to substantiate these events, this would 


seem to provide a reasonable working hypothesis. 


I thank Doreen Vedady, Mary E. Patchell, Marigold 
Hyde, and Anne Stilman. for expert technical assis- 
tance, and Prof. E. Klyne of the Steroid Reference Col- 
lection for furnishing the 11-hydroxylated steroids. 
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Adrenal responses to prostaglandin E, in 
newborn lambs | 


GEORGE D. CARSON 
JOHN R. G. CHALLIS 
Calgary, Alberta, and London, Ontario, Canada 


Prostaglandin E; (PGE;) is present in fetal sheep and stimulates adrenal steroidogenesis in the fetal 
and newborn sheep. We have examined the site of this prostaglandin effect and the changes in 
adrenal responsiveness to exogenous PGE, and adrenocorticotropic hormone (ACTH) in in vivo 
studies with newborn lambs. A bolus injection of PGE, (50 xg) into the brachiocephalic trunk or 
descending aorta raised plasma cortisol (F) 25.3 + 4.5 (SE) ng/ml to 75.5 + 5.4 ng/ml at 15 to 30 
minutes and 23.2 + 3.0 to 60.5 + 7.1 ng/ml at 15 to 30 minutes, respectively (both P < 0.001). 
intra-aortic infusion of PGE, (1.25 g/min) produced a similar significant rise in F. Basal plasma F 
decreased from 34.3 + 7.4 ng/ml at 9 to 11 days to 14.1 + 4.0 ng/ml at 12 to 13 days and 

18.2 + 5.7 ng/ml at 17 to 18 days. Peak F during a 60-minute PGE, infusion was significantly 
greater at 9 to 11 days (127.3 + 14.6 ng/ml) than at the two later times (57.2 + 7.07 and 

55.7 + 14.6 ng/ml, respectively, both P < 0.01). The response to ACTH was greater 24 hours after 
birth than at 7 or 28 days of age. Injection of ACTH or a-melanocyte- stimulating hormone during an 
intra-aortic PGE, infusion did not further elevate plasma F over the rise seen with PGE, alone. The 


results suggest both direct and indirect stimulatory effects of PGE, on adrenal function in newborn 
sheep, and are consistent with a role of endogenous PGE, as an intermediate factor in ACTH 


action. (Am. J. OBSTET. GYNECOL. 139:359, 1981.) 


GLUCOCORTICOID secreted by the fetal adrenal 
gland has a well-established role in the initiation of par- 
turition in the sheep! and in the preparation for ex- 
trauterine life in several species.” The fetal cortisol con- 
centration rises in late gestation in the sheep?; however, 
the regulation of the fetal adrenal gland remains 
poorly understood. The response of the gland to adre- 
nocorticotropis hormone (ACTH) increases during 
late gestation? and fetal ACTH concentrations increase 
before birth,* but the possibility that other substances 
affect adrenal function at this time has not been 
excluded. i 
Prostaglandins are present in the circulation of the 
fetus and the newborn lamb.® Stimulation of cortisol 
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secretion by prostaglandin E; (PGE;) has been ob- 
served in the fetal sheep’ and in the newborn lamb.? In 
this study in the newborn lamb we have examined the 
site of action of PGE, and the relationship of its effect 
to that of ACTH and a-melanocyte-stimulating hor- 
mone (a-MSH), another possible adrenal trophic fac- 
tor, in the fetus and newborn lamb. We have compared 
the changes in responsiveness of the adrenal gland to 
PGE, and ACTH with advancing postnatal age. It is 
suggested that PGE, acts upon the brain and/or the 
pituitary as well as at the level of the adrenal gland, 
where its action may be as an intermediate in ACTH 
action. 


Material and methods 


Surgical preparation. Newborn lambs of mixed 
breed which were born spontaneously at term were 
used in these experiments. When the lambs were 5 to 7 
days old, vascular catheterization with a Fr 3% umbili- 
cal artery catheter (Sherwood Industries, St. Louis, 
Missouri) was performed with the lambs under local 
anesthesia. One catheter was introduced through the 
median artery in the forelimb and positioned so that its 
tip was lying in the brachiocephalic trunk. (In the 
sheep, arterial supply to the forelimbs and carotid 
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. Fig. 1. Effect of postnatal age cn basal and PGE,-stimulated cortisol concentrations. 


supply to the head arise from a single brachioce phalic 
trunk.) A second catheter was introduced by me cir- 
cumflex femoral artery and positioned so that its tip lay 
in the distal thoracic aorta. Initial catheter positon was 
confirmed in each case by x-ray film and maintenance 
of catheter position was confirmed at the enc of the 
experiment by x-ray film or dissection at autopsy. 
Catheters were filled with heparin and salire (100 
U/ml). The lambs remained with their mother. except 
during experimental periods. Each lamb a»peared 
healthy and was gaining weight during the p-riod of 
experimental observations. 

Experimental procedures. Experiments were car- 
ried out between 0800 and 1300 hours, begmning 2 
days after operation and every second day thereafter. 
The animals were resting quietly in cloth slicgs in an 
isolated laboratory. Thirty minutes was allcwed for 
acclimatization to the sling, after which varios exper- 

. iments were carried out as described below. 

Prostaglandin bolus injections. Ten lambs at aze 8 to 12 
days received a 50 ug bolus of PGE, (The Upohn Co.) 
in 1 ml of saline injected into the distal thorzcic aorta. 
Three animals at age 13 to 16 days receivec a similar 
bolus injection into the brachiocephalic truns. 

Prostaglandin infusions. PGE, was infused a. a dose of 
1.25 g/min into the thoracic aorta, by means of an 
infusion pump (Harvard Instruments) at 2.247 ml/ 
min, for 60 minutes. Infusions were per ormed in 
eight animals at 9 to 11 days, in seven animzls at 12 or 
13 days, and in five animals at 17 or 18 days. Five 


animals at 9 or 10 days also received an -nfusion of 


PGE, at 1.25 ug/min for 15 minutes. 
Seven of the animals used in the prostagl .ndin bolus 


and infusion experiments received a | ml bolus injec- 
tion of saline into the thoracic aorta as a control in a 


. procedure similar to that of the prostaglandin bolus 


injection. This was done at age 10 to 14 days and is 
presented with the prostaglandin administration data 
in Table I. 

ACTH bolus injections. Five lambs received ACTH at 4 
hours and 24 hours; six lambs received ACTH at 1 
week; eight received ACTH at | to 2 months, and five 
received ACTH as adults. As a control for this portion 
of the study a 1 ml saline injection was given to four 
lambs at 24 hours, to five lambs at 1 week, and to four 
lambs at 1 to 2 months. This experiment and related 
control data are presented in Table II. None of these 
animals was used iri the prostaglandin experiments. 

Simultaneous ACTH or a-MSH and PGE, . Four lambs 
aged 8 to 9 days received a bolus injection of 10 ug of 
ACTH into the brachiocephalic trunk 30 minutes after 
the start of a saline infusion (0.247 ml/min) into the 
thoracic aorta for 60 minutes. The ACTH bolus injec- 
tion was repeated in three of these lambs at age 12 or 
13 days at the same time (i.e., 30 minutes after start of 
infusion) during a PGE, infusion at 1.25 ug/min for 60 
minutes. Another four lambs were given a bolus injec- 
tion of 100 ug of a-MSH during a saline infusion at age 
8 or 9 days; three of these lambs received another in- 
jection of 100 ug of a-MSH during a PGE, infusion at 
age 12 or 13 days. 

Sampling protocol. Blood samples of | ml were taken 
with the use of the brachiocephalic artery catheter 
(femoral artery in the ACTH bolus group) in each of 
the above protocols at times —30, —15, 0, +15, +30, 
+45, +60, +90, and + 120 minutes relative to the bolus. 
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Table I, Cortisol responses to various prostaglandin stimulations 












Experimenial 


* group 


50 pg bolus 
of PGE,, 
brachio- 
cephalic 

50 ug bolus 
of PGE;, 
aortic 

1.25 ug/min 
of PGE, 
for 15 
min 

1.25 ug/min 
of PGE; 
for 60 
min 

Saline con- 
trol 


95145 767475* 74.3 + 9.2% 


23.2+3.0 59.3 X 11.0* 66.0 + 9.7* 


97.2449 95.4 +5.2* 72.2 + 7.0* 


26.9::4.] 48.1 +9.4* 58.9 + 14.1* 


3434258 40.3 € 11.9. 36.3 € 8.7 








*p « 0.001, compared to basal. 


Cortisol ng/ml (+SEM) 


50.0 + 7.2* 


42.3 + 8.4* 


47.5 + 6.2* 


57.5 + 14.4* 


29.1 + 4.6 





21.3 + 4.8 60 + 0.5 


38.6 + 7.9T 32.1454 35.0 € 4.8 


39.8 + 8.6 


68.8 + 10.4*¢ 58.5: 82* 319483 240281 


37.1 x 11.0 35.9 + 14.7 43.0 + 6.5 





tp < 0.05, when the two 60-minute values are compared with each other. 


Table II. Effect of postnatal age upon cortisol response to ACTH 





4 hours: 

ACTH 172.3 + 27.0 213:3 + 46.5 242.0 + 57.4 
24 hours: 

ACTH 126.8 + 32.1 239.4 +61.9 2444 +619 

Saline 87.4 + 15.5 60.1 + 30.5 61.2 + 21.6 
l week: 

ACTH 29.1 + 6.1 118.8 + 23.8 184.2 + 68.5 

Saline 50.0 + 11.9 62.6 + 23.4 62.9 + 18.5 
1-2 Months: 

ACTH 17.6 + 3.1 76.7 + 8.3 92.5 + 8.9 

Saline . 14.9 + 3.1 22.7 1.3.7 12.6 + 2.0 
Adult: 

ACTH 28.9 + 7.0 123.2 + 21.9 118.2 + 33.4 


injections. An additional sample at +75 minutes was 
taken after the 60-minute infusion studies and sam- 
pling was continued until 150 minutes with combined 
a-MSH or ACTH and PGE, infusion studies. Samples 
were collected into chilled heparinized tubes, then cen- 
trifuged at 4° C. Plasma was stored at —20° C until 
analysis. l 

Analysis. Data were statistically evaluated by means 
of the t test for comparisons. 

Radioimmunoassay. Cortisol was measured by a ra- 
dioimmunoassay which has been previously described 
and evaluated.? 


Results 


The three basal cortisol concentrations in eack of the 
experimental groups were not significantly different 


Plasma cortisol (ngIml) (+ SEM) 


Dwema] s p ow | ce ] we me 






250.5 + 55.1 252.8 + 46.1 249.0 + 46.7 251.0 + 50.6 
357.2 + 112.0 489.4 + 141.1 358.2 + 99 159.8 + 0.2 
59.2 + 20.9 82.2 + 21.1 60.3 + 22.6 67.3 x 16.7 
165.5 + 39.2 199.4 + 72.4 200.1 + 71.8 61.3 + 30.7 
57 + 27.4 68.7 + 34.3 64.25 + 16.2 79.4 + 26.5 
104:1 + 8.8 107.4 + 9.9 75.4 X 6.9 - 500+ 7.8 
16.7 x 3.7 21.6 x 7.7 18.6 + 12.0 16.0 + 15 
148.4 + 25.4 143.8 + 32.8 108.0 x 24.6 62.8 + 14.6 


and have been combined for presentation. The PGE, 
bolus injection into the brachiocephalic trunk sig- . 
nificantly raised plasma cortisol above basal concentra- 
tions (Table I, P « 0.001). The 50 ug bolus injection of 
PGE, into the distal thoracic aorta also significantly 
(P « 0.001) elevated cortisol above basal levels. Infu- 
sion of PGE, at 1.25 ug/min for 15 minutes produced a 
rise in cortisol of comparable magnitude to that pro- 
duced by the bolus injections. The rise was sustained 
for the duration of the 60-minute infusion so that the 
concentration of cortisol is significantly greater at 60 
minutes in the long infusion than after intra-aortic in- 
jection (P « 0.05, Table I). 

Basal plasma cortisol concentrations decreased from 
34.3 + 7.3 ng/ml in the 9- to 11-day group to less than 
19 ng/ml in the two older groups, as shown in Fig. 1. 
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. Table III. Cortisol concentrations after ACTH anc o-MSH with and without PGE, 






Plasma cortisol (ng/ml) (+ SEM) 









+60 





, After ACTH with and without PGE x: " s 
ACTH alone (n = 4) 10.7 + 0.9 1&4 + 5.0 18.7 + 3.5 33.4 + 6.7 © 44.7 + 11.6 
ACTH + PGE, (n = 3) ` 6.0 + 0.7 33 + 4.4 18.6 + 6.1 27.6 + 2.6 83.] x 1.6 


After o-MSH with and without PGE2: 
a-MSH alone (n = 4) 
a-MSH + PGE, (n = 3) 


64.4 + 34.3 
101.7 + 12.4 


20.5 + 5.3 
16.5 + 3.9 


67.6 + 21.4 
59,7 + 8.1 


51.9 + 15.0 
96.1 + 6.7 


30.8 + 12.9 
90.4 + 17.7 


- 


a-MSH. 


Peak cortisol concentrations achieved during i 60- 
minute PGE, infusion were significantly g-eater 
(P < 0.01) in the youngest group than at the twe later 
times. 

A similar effect of advancing postnatal age 5 seen 
upon the cortisol response to ACTH stimulaion. in 
newborn lambs. As shown in Table II, the bas 1 level 
falls and the response to stimulation increases between 
4 and 24 hours. Subsequently both the basal ~oncen- 
tration and the peak concentration after ACT Hare less 
at 1 week and 1 to 2 months and in the adult. 

Cortisol concentrations were significantly increased 
(Table III) after ACTH or a-MSH bolus im ections. 
The administration of ACTH or a-MSH duriag PGE, 
infusion did not further increase the plasmez cortisol 
concentrations above that elevation which hac already 
been achieved by the PGE, infusion itself. 


Comment 


The injection of PGE, into the brachiocephalic trunk 
produces a rise in cortisol that is probably a direct ac- 
tion upon the brain or pituitary because metubolism of 
prostaglandin in the lung? should almost en'irely elim- 
inate the administered prostaglandin. This inding re- 
produces our earlier demonstration of an mcrease in 
cortisol in response to a brachiocephalic bolas injection 
of PGE? In that study the injection of PGE, into the 


distal aorta produced no increase in cortisc.. This is in , 


contrast to the present work and suggests that in the 
previous study not only was the injection probably not 
delivered to the adrenals in sufficient amotnts but also 
there was a sufficient prostaglandin-degrading capa- 
bility, presumably in the lung, that the central effect 
which did follow PGE, injection into tha brachioce- 
phalic trunk was eliminated. Earlier studies demon- 
strated that cortisol increased following in.racarotid in- 
fusion of PGE, to the fetal sheep.’ This observation has 


been confirmed in studies which also -lemonstrated - 
that ACTH was released during an infusion of PGE; 


into the fetus.!! However, the rise in cortisol in the 
fetus occurred at a time in gestation wren the adre- 





Infusion is from time 0 to +60 minutes of PGE, at 1.25 ug/ml. Injection at time +30 minutes of 10 ug of ACTH or 100 ug of 


nal responds poorly to exogenous’ or endogenous“ 
ACTH. Our work has shown no augmentation of the 
PGE; response with concurrent ACTH administration, 
which suggests that the cortisol rise was not a synergis- 
tic effect occurring in the fetus. The fetal situation is 


. complicated by the fact that the extensive shunting of 


blood and the very low percentage of cardiac output to 
the lung makes it probable that a prostaglandin in- 
jected anywhere in the fetal circulation may go 
everywhere in the fetus. Thus, an effect upon the 
brain/pituitary and/or directly upon the adrenal re- 
main possibilities. Nevertheless, the present work sug- 
gests that in the newborn lamb there is an effect of 
prostaglandins upon the brain/pituitary which results 
in a cortisol increase. This effect must involve the se- 
cretion of adrenal trophic factor(s), possibly other than 
ACTH. Stimulation of pituitary hormone secretion by 
prostaglandin has been demonstrated.'* An increase in 
ACTH following highly selective injection of prosta- 
glandins into the medial basal hypothalamus in rats 
suggests an effect upon corticotropin-releasing factor. 
A direct effect upon the adrenal is suggested by the: 
response to bolus injection and infusions into the distal 
thoracic ‘aorta. The contrast with our previous work 
suggests that on that occasion, perhaps because of 
streaming of the blood flow, our bolus injections failed 
to reach the adrenal gland. In vitro studies in the adult 
have demonstrated elevation of cyclic adenosine mono- 
phosphate and stimulation of steroidogenesis by the 
adrenal in response to prostaglandins.!* Very low doses 
of PGE,, as shown by the response to infusions of 1.25 
pg/min for only 15 minutes, are sufficient to elicit a 
response equal to that of a considerably larger bolus 
injection. A decrease in basal.cortisol levels with ad: 
vancing postnatal age may be due in part to a decrease 
in cortisol-binding globulin. However, the marked re- 
duction in the response of the gland to PGE; infusions 
suggests a decreased sensitivity of the gland to stimula- ` 
tion or decreased capability of ‘steroid. synthesis. The 
response to ACTH is slight at 4 hours of age when the ` 
gland has already secreted nearly maximally. The sub- 
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sequent decrease in response at 7 and 28 days suggests 
diminished adrenal sensitivity with increase in length 
of time after delivery. - 

Both ACTH and a-MSH are capable of raising cor- 
tisol concentrations in lambs. Failure of either of these 
substances to raise cortisol concentration further dur- 
ing a PGE, infusion suggests that the gland may 
already have been secreting maximally under the 
influence of PGE,. The similarity of cortisol concentra- 
tions obtained with a 15-minute infusion of 1.25 
»g/min of PGE, compared to a 50 ug bolus injection of 
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PGE, suggests that low doses of prostaglandin may 
achieve maximum stimulation. The data are consistent 
with a role of PGE, as an intermediate factor in the 
action of the peptide hormones upon the adrenal 
gland. 

Two sites of action of Pa in the lamb, which seal. ‘ 
in an increase in cortisol secretion by differetit mecha- 
nisms, have been demonstrated in these-experiments. 
The decline in cortisol secretory response with advanc- 


_ing gestational age is consistent with a falling away of 


the adrenal gland from a state of peripartum activa- 
tion. The concentration of prostaglandins, particularly 
PGE,, rises in the fetus as term approaches.* The comi- 
bination of iricreased sensitivity of the adrenal gland to 
several trophic factors and the availability of these fac- 
tors, some of which may be unique to the fetal situa- 
tion, in late gestation then allow the activation of the 
adrenal gland and a burst of cortisol secretion, which 
both prepares the lamb for extrauterine life and initi- 
ates parturition. 
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Medical meetings—1981 


I. Third World Congress of Human Reprodrction, 
March 22-26, 1981, Berlin, West Germany 

2. The Fifth World Congress of Sexology June 
21-26, 1981, Jerusalem, Israel ` 


3. Second International Congress of And-ology, 


June 28-30, 1981, Tel Aviv, Israel 


4. Second International Dermatopathology Sym-. 


posium, July 12-15, 1981, London, England 

5. The Sixth International Congress of Hummn Ge- 
netics, September 13-18, 1981, Jerusalem, Israd 

For a brochure please write or call: Medical Congress 
Coordinators, 1212 Avenue of the Americas New 
York, New York 10036. Telephone: (212) 840-2110. 


Fourth Annual Meeting of the American Ccllege 

of Cryosurgery 

The American College of Cryosurgery annoances a 
call for abstracts for their Fourth Annual Meet ng, on 
Friday through Sunday, June 12-14, 1981, at the Mar- 
riott Crystal City in Arlington, Virginia. 

For further information on abstracts or the meeting, 
contact: Daniel Moran, 18 West Main St., Clinton, 
Connecticut 06413. 


Review Course in Neonatology/Perinatolosy 


A Review Course in Neonatology/Perinatol.gy will 
be presented August 31-September 4, 198L, spon- 
sored by The Cook dull Graduate Scaool of 
Medicine. 

For further information and registration -ontact: 
The Cook County Graduate School of Medic ne, 707 
South Wood St., Chicago, Illinois 60612. 


Sixth Annual Conference on Clinical AppLcation 

of Hyperbaric Oxygen 
- The Sixth Annual Conference on Clinical Applica- 
tion of Hyperbaric Oxygen is scheduled for June 
10-12, .1981, at the Memorial Hospital Mediczl Center 
of Long Beach -University of California, Irvire Center 
for Health Education. 

For further information contact: G. B. Hat, M.D., 
Director, Baromedical Department, Memorial Hospital 
Medical Center, 2801 Atlantic Ave., Long Beach, 
California 90801. 
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Third World Congress of Human Reproduction 

The Third World Congress of Human Reproduction 
will be held in Berlin, West Germany, March 22-26, 
1981. 

For scientific and travel information, contact the 
officially appointed agent for the United States: Medi- 
cal Congress Coordinators, 1212 Avenue of the Ameti- 
cas, New York, New York 10036. 


Cancer Prevention and Detection Modules 
for. Nurses, 1981. 


"Cancer Prevention ànd Detection Modules for 


Nurses, 1981” will be presented by The University of 


Texas System Cancer Center, M. D. Anderson Hospital 
and Tumor Institute, Houston, Texas. 

For the schedule and information, contact: Judy E. 
Patterson, R.N., Cancer Prevention and Detection 
Program for Nurses, M: D. Anderson Hospital, 6723 
Bertner Ave., Room PR855, Houston, Texas 77030. 


Health Issues for Older Women: A Projection for 
the Year 2000 


The School of Allied Health Professions, State Uni- 
versity of New York at Stony Brook, and the National 
Action Forum for Older Women will present an Invi- 
tational Conference, entitled, “Health Issues for Older 
Women: A Projection for the Year 2000,” at the Health 
Sciences Center, State University of New York at Stony 
Brook on April 1, 2, and 3, 1981. 

For further information contact: Peggy Bruhn, Con- 
ference Coordinator, School of ‘Allied Health Profes- 
sions, HSC, SUNY/SB, Stony Brook; New York 11794. 


First International Symposium on Minimal 
Invasive Cancer 


The First International Symposium on Minimal In- 
vasive Cancer, organized by the University Clinic of 
Obstetrics and Gynecology, Graz, will be held at Graz, 
KongreBhaus, July 1-4, 1981: The main topics are: 
Cervix, Vulva, Endometrium, Breast, Esophagus, Stom- 
ach, Large intestine, Lung, Thyroid, Urinary bladder, 
Prostate, Larynx, Oral cavity, Skin, and Other Organs. 
The Congress language is English. 

For information write the Secretariat: Interconven- 
tion, P. O. Box 105 A-1014 Vienna, Austria. 





OB / GYN 


Prepaid medical group practice, 
established 1976. 
Two suburban care centers, each 
à with 3 or 
: 4 BC/ BE OBOC's. 

New comprehensive facilities. 
Well-staffed for clinical 
support, including Nurse 
Practitioners and hospital 
residents. Attractive salary 
structure and liberal fringes. 
Starting salary based 
on experience. 
Recruitment and relocation 
expenses covered. 
Unusually livable city. 
Send CV or call: 
Michael R. Soper, M.D. 
Medical Director 
6801 E. 117th Street 
Kansas City, Missouri 64134. 































The Cook County Graduate 
School of Medicine 


announces 
Specialty Review In 


OBSTETRICS AND 
GYNECOLOGY 


March 30 - April 4, 1981 
A.M.A. Category I Credit: 44 Hours 


For registration or further information: 


The Cook County Graduate School 
of Medicine 
707 South Wood Street 
Chicago, Illinois 60612 
(312) 733-2800 








BELLERGAL'S ... 
Composition: Each 'Bellergal-S Tablet 
contains: phenobarbital, USP central * 
sedative (Warning: May be habit forming) 
40.0 mg. Gynergen (ergotamine tartrate 
USP) sympathetic inhibitor, 0.6 mg 
Bellatoline (levorotatory alkaloids of bella- 
donna. as malates) parasympathetic 
inhibitor, 0.2 mg 


Properties and Therapeutics: Based on 
the concept that functional disorders ` 
frequently involve hyperactivity of both the 
sympathetic and parasympathetic nervous 
systems, the ingredients in Bellergal are 
combined to provide a balanced prepara- 
tion designed to correct imbalance ot the 
autonomic nervous system The integrated 
action of Bellergal is effected through the 
combined administration of ergotamine 
and the levorotatory alkaloids of bella 
donna, specific inhibitors of the sympathetic 
and parasympathetic respectively. rein 
forced by the synergistic action of pheno- 
barbital in dampening the cortical centers 


Indications: Bellergal is employed in the 
management of disorders characterized by 
nervous tension and exaggerated auto 
nomic response 

Menopausal disorders with hot flashes 
sweats, restlessness and insomnia 
Cardiovascular disorders with palpitation 
tachycardia, chest oppression and 
vasomotor disturbances 

Gastrointestinal disorders with hypermotility 
hypersecretion, "nervous stomach: and 
alternately diarrhea and constipation 
Genitourinary — uterine cramps, etc 
Premenstrual tension 

Interval treatment of recurrent. throbbing 
headache 


Contraindications: Peripheral vascular 
disease. coronary heart disease, hyperten- 
sion, impaired hepatic or renal function 
sepsis, third trimester of pregnancy and 
glaucoma. Hypersensitivity to any of the 
components 


Precautions: Even though the ergotamine 
tartrate content of this product is extremely 
low and untoward effects have been rare 
and insignificant, caution should be exer 
cised if large or prolonged dosage is 
contemplated. and physicians should be 
alert to possible peripheral vascular com 
plications in patients highly sensitive to 
ergot Due to presence of a barbiturate 
may be habit torming 


Side Effects: Blurred vision. dry mouth 
flushing. drowsiness occur rarely 


Dosage: Bellergal-S Tablets. One in the 
morning and one in the evening 


How Supplied: Bellergal-S Tablets (com- 
pressed. scored tablets of tricolored 
pattern: dark green, orange and light 
lemon yellow) in bottles of 100 








Dorsey 


Division of Sandoz, inc 
LINCOLN, NEBRASKA 68501 


NONHORMONAL therapy 

for menopausal 

vasomotor instability rf 
Is receiving | 

renewed attention. . 


BELLERGALS 


Each Bellergal-S Tablet contains: phenobar- e 
bital, USP central sedative (Warning: May be 
habit forming). 40.0 mg: Gynergen® (ergota- 
mine tartrate, USP) sympathetic inhibitor, 0.6 
mg: Bellafoline* (levorotatory alkaloids of bella- 
—— as malates) parasympathetic inhibitor, 

.2 mg 


Long clinical experience has estab- 
lished the effectiveness of Bellergal-S 
Tablets in managing menopausal dis- 
orders characterized by exaggerated 
autonomic response— hot flashes, 
sweats, restlessness, and insomnia. 


Because Bellergal-S reduces autonomic 
nervous system activity, symptoms of 
vasomotor instability are eliminated or 
significantly reduced. Bellergal-S does 
not contain estrogen in any form. That's 
one reason why it is receiving renewed 
attention from physicians who wish to 
avoid the potential complications of 
estrogen therapy in vasomotor instability. 


So when estrogen 
therapy is undesirable... 
prescribe 
Bellergal-S Tablets. 








Please see prescribing information 
on an adjoining page. 
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1. She wants convenience. 
2. She wants nonhormonal contreception. 
3. She smokes. 

4. She is over 35. 


#/ 


(intrauterine copper contraceptives) 


Answer their 
contraceptive priorities... 


1. For the contemporary woman who wants free- 
dom from rigid schedules, the copper ICD is a logi- 
* cal choice because of its inherent convenience. 


2. For the new mother who wants to space her 
family...the copper IUD has no effect on lactation. 
Its efficacy rate is almost as high as that of the Pill. 


n 





Therefore, the postpartum period may be an esp 
cially opportune time to insert a Cu-7 or Tatum-T 
providing involution has occurred. 

3. For the woman —of any age — who smokes, th 
copper IUD produces no problems in associatior 
with smoking. 

4. For the woman who has passed the Pill years, 
but who still wants highly effective and reversibl 
contraception, the copper IUDs are a logical 
choice. 





intrauterine contraception is not appropriate for all women. See 
complete prescribing information prior to use E 
Please see next page for a brief summary of product information. 
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Cu7/ Tatum-T - 
(intrauterine copper contraceptives) 


Description: The Cu-7 has coiled around the vertical limb 89 mg. of copper wire providing 

appro: 200 mm: of exposed copper surface area. The Tatum-T has coiled around the 

€: limb 120 mg. of copper wire providing approximately 210 mm? of exposed copper 
ce area. 


Contraindications: Not to be inserted when any of the following conditions exist: pregnancy 
or'suspjcion of pregnancy; abnormalities of the uterus resulting in distortion of the uterine 
Cavity; acute pelvic inflammatory disease or history of repeated pelvic inflammatory disease: 
postpartum endometritis or infected abortion in the past three months: known or suspected 
uterine or cervical disease such as hyperplasia or carcinoma including unresolved. abnormal 
“Pap” smear: vaginal bleeding of unknown etiology: untreated acute cervicitis until infection 
is controlled; diagnosed Wilson s disease: known or suspected allergy to copper. previous 
ectopic pregnancy. significant anemia: and valvular heart disease. leukemia. or use of 
chronic corticosteroid therapy. 


Warni 
1. ev : (a) Long-term effects. Thelong-term effects on the offspring of the presence of 
corer n the uterus when pregnancy occurs are unknown t 
(b) į ion. Reports have indicated an increased incidence of septic abortion 
associated in some instances with septicemia. septic shock and death in patients becoming 
-pregnant with an IUD in place. Most of these reports have been associated with the mid- 
trimester of pregnancy In some cases. the initial symptoms have been insidious and not 
i ized. If pregnancy should occur with a Cu-7 or Tatum-Tinsitu, the IUD should be 
removed if the thread is visible or. if removal proves to be or would be difficult, interruption of 
the pregnancy should be considered and offered to the patient as an option. bearing in mind 
that the risks associated with an elective abortion increase with gestational age. 

(c) jon o pregnancy. If the patient chooses to continue the pregnancy and the 
Cu-7 or Tatum-T remains in situ. she must be warned of increased risk of spontaneous 
abortion and increased risk of sepsis. including death. The patient must be cl Observed 
and advised to report immediately all abnormal symptoms, such as flu-like syndrome. fever. 
abdominal cramping and pain. bleeding. or vaginal discharge. because generalized 
symptoms of septicemia may be insidious 


2. ic pregnancy: (a) Pregnancy which occurs with an IUD in situ is more likely to be 
ectopic than pregnancy occurring without an IUD. Therefore. pararta who become pregnant 
while using a Cu-7 or Tatum-T should be carefully evaluated tor the possibility of ectopic 


pregnancy. 

0) Special attention should be directed to patients with delayed menses. slight 
metrorrhagia and/or unilateral pelvic pain, and to those patients who wish to interrupt a 
pregnancy occurring in the presence of a Cu-7 or Tatum-T, to determine whether ectopic 
pregnancy has occurred. 


3 Anincreased risk of pelvicinflammatory disease associated with the use of 
IUDs has been reported. While unconfirmed, this risk appears to be greatest for young 
women who are nulliparous and/or who have multiple sexual partners. Salpingitis can result 
in tubal damage and occlusion, thereby threatening future fertility Therefore, it is 
recommended that patients be taught to look for symptoms of pelvic inflammatory disease. 
The decisi an tous an UD apart case mustbe made by the physica n and patient with 
consideration of a possible deleterious effect on future fertility. 

Pelvic infection may occur with a Cu-7 or Tatum-T in situ and at times result in the 
development of tubo-ovarian abscesses or general peritonitis. The symptoms of pelvic 
infection include: new development of menstrual disorders (prolonged or heavy bleeding), 
abnormal vaginal discharge, abdominal or pelvic pain, dyspareunia, fever. The symptoms 
are especially significant if occur following the first few cycles after insertion. 
Appropriate ic and anaerobic bacteriologic studies should be done and antibiotic 
— ey. If the infection does not show marked clinical improvement within 
24 to 48hours, the Cu-7 or Tatum-T should be removed and continuing treatment reassessed 
on the basis of results of culture and sensitivity tests. 


4. : Partial penetration or voee pen the Cu-7 or Tatum-T in the endometrium or 
 myometrium can result in difficult removal. This may occur more frequently in smaller uteri 
See removal instructions. 


5. Perforation: Partial or total perforation of the uterine wall or cervix may occur, usually 
during insertions into patients sooner than two months after abortion or delivery, or in uterine 
cavities too small. The possibility of perforation must be kept in mind during insertion and at 
the time of any subsequent examination. If perforation occurs, laparotomy or laparoscopy 
should be performed as soon as medically feasible and the Cu-7 or Tatum-T removed. 
Abdominal adhesions, intestinal penetration, intestinal obstruction, and local inflammatory 
reaction with abscess formation and erosion of adjacent viscera may result if the Cu-7 or 
Tatum-T is left in the peritoneal cavity. 
“6. Medical diathermy” The use of medical diathermy (short-wave and microwave) in a patient 
ith a mi ining IUD may cane heat injury to surrounding tissue. Therefore, medical 
—— to the abdominal and sacral areas should not be used on patients using a Cu-7 or 


7. Ettects of copper. Additional amounts of copper available to the body from the Cu-7 or 
Tatum-T may precipitate symptoms in women with undiagnosed Wilson's disease. The 
incidence of Wilson's disease is 1 in 200,000. 

Precautions 








ig! nic; ons. (a) A complete medical history should be 
ed to determine conditions that might influence the selection of an IUD. A physical 
examination should include a pelvic examination, "Pap" smear, gonorrhea culture and, if 
indicated, appropriate tests for other forms of venereal disease. The physician should 
determine that the — is not pregnant. 
(b) The uterus sounded prior to insertion to determine the degree of 
patency of the endocervical canal and internal os, and the direction and depth of the uterine 
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cavity. Exercise care to avoid perforation with the sound. DO NOT USE THE INSERTION 
INSTRUMENT AS A SOUND. In occasional cases, severe cervical stenosis may be 
encountered. Do not use excessive force to overcome this resistance v 
(c) The uterus — sounds to a depth of 6 to 8 cm. Insertion into a uterine cavity 
measuring less than 6.5 cm. by sounding may increase the incidence of pain, bleeding. — 
partial or complete expulsion, perforation. and possibly pregnancy —— ; $ 

(d) To reduce the possibility of insertion in the presence of existing undete do 
pregnancy, the optimal time for insertion is the latter part of the menstrual flow or one ortwO 
days thereafter. The Cu-7 or Tatum-T should not be inserted post partum or bene s Ii: 

i [X] 





















involution of the uterus is complete. The incidence of perforation and expulsion is greater 
involution is not complete 

Itis. however, necessary to place the Cu-7 or Tatum-Tas high as possible within the uterine 
cavity to help avoid partial or complete expulsion that could result in pregnancy. R 

Physicians are cautioned that it is imperative for them to become thoroughly familiar with — 
the instructions for use before attempting placement of the Cu-7 or Tatum- J 

(e) IUDs should be used with caution in those patients who have anemia or a history ue 3 
menorrhagia or hypermenorrhea. Patients experiencing menorrhagia and/or metrorrhagia — 
following IUD insertion may be at risk for the development of hypochromic microcytic — 
anemia. Also, IUDs should be used with caution in patients receiving anticoagulants or — 
having a coagulopathy. x 

(f) Syncope, bradycardia or other neurovascular episodes may occur during insertion or X 
removal of IUDs, especially in patients with a previous disposition to these conditions. ' 

(g) Patients with valvular or congenital heart disease are more prone to develop subacute —— 
bacterial endocarditis than patients who do not have such disease. Use of an IUD in these 
patients may represent a potential source of septic emboli. ; E 

(h) Use of an IUD in patients with acute cervicitis should be postponed until proper — 
treatment has cleared up the infection a 
(i) Since the Cu-7 or Tatum-T may be partially or completely expelled. patients should be 
reexamined and evaluated shortly after the first postinsertion menses. but definitely within 
three months after insertion. Thereafter annual examination with appropriate medical and 
— evaluation should be carried out The Cu-7 or Tatum-T should be replaced 

ree years å 

(j The patient Should betold that some bleeding or cramping may occur during the first few 
weeks after insertion. but if these symptoms continue or are severe she should report them to 
her physician. She should be instructed on how to check after each menstrual period to make 
certain that the thread still protrudes from the cervix and cautioned that there is no 
contraceptive protection if the Cu-7 or Tatum-T has been expelled She should also be ? 
cautioned not to dislodge the Cu-7 or Tatum-T by pulling on the thread. If a partial expulsion = 
occurs, removal is indicated and a new Cu-7 or Tatum-T may be inserted. The patient should : 
P. ves to return within three years for removal of the Cu-7 or Tatum-Tandtorreplacementit = 

esired. 

(k) A copper-induced urticarial allergic skin reaction may develop in women using a 
— ——— Ifsymptoms of such anallergic response occur. the patient should be 
instructed to tell the consulti ysician that a coy Ael device is being used - 

(I) The Cu-7 or Tatum-T should be removed for the following medical reasons: peii >, 
and/or metrorrhagia producing significant anemia; uncontrolled pelvic infection. intracta 
pain often aggravated by intercourse, dyspareunia; pregnancy, if the thread is visible. 
——— or cervical malignancy; uterine or cervical perforation: or any indication of partial - 
expulsion. 

(m) If the retrieval thread cannot be seen it may have retracted into the uterus or have been 
broken off. or the Cu-7 or Tatum-T may have been expelled. Localization usually canbe made — 
by feeling with a probe; if not, x-ray or sonography can be used. When the physician electsto — 
— — or Tatum-T with the thread not visible. the removal instructions should be 
considered. kb. 

(n) If any patient with a Cu-7 or Tatum-T suddenly develops overt clinical hepatitis or 
abnormal liver function tests. appropriate diagnostic procedures should be initiated 3 


Adverse Reactions: Perforations of uterus and cervix have occurred Perforation into the — 
abdomen has been followed by abdominal adhesions, intestinal penetration, intestinal —  - 
Obstruction, local inflammatory reaction with abscess formation and erosion of adjacent 
viscera. Pregnancy has occurred with the Cu-7 or Tatum-T in situ and when either has been 
partially or completely expelled. 

The incidence of spontaneous abortion, when con 
in situ, appears to be increased over that in unprote: 
of no more than a few seconds duration, may occur; however, some women may experience 
residual cramping for several hours or even days. Intermenstrual spotting or bleeding or 
prolonged or increased menstrual flow may occur. 

Pelvic infection men eee with tubal damage or occlusion has been reported. 
This may result in future infertility. Complete or partial expulsion of the Cu-7 or Tatum-T may f 
sometimes occur, particularly in those patients with uteri measuring less than 6.5 cm. by — 
sounding. Urticarial allergic skin reaction may occur. The pe Complaints have also p 
been reported with IUDs although their relation to the Cu-7 or Tatum-T has not been 
established: amenorrhea or delayed menses, backaches, cervical erosion, cystic masses in J 
the pelvis, vaginitis, leg pain or Soreness, weight loss or gain, nervousness, dyspareunia, 1 
cystitis, endometritis, septic abortion, septicemia, leukorrhea, ectopic —— difficult = 
removal, uterine embedment, anemia, pain, neurovascular episodes including bradycardia 
and syncope secondary to insertion, dysmenorrhea, and fragmentation of the IUD 


Clinical Efficacy: In clinical trials, use effectiveness was determined as follows for parous 
and nulliparous women, as tabulated by the life table method. (Rates are expressed as 
cumulative events per 100 women through 12, 24, and 36 months of use.) 
Cu-7 experience encompasses 387,131 woman-months of use. including 12 months for 
11,517 women, 24 months for 7.895, and 36 months for 3.661. . 
Tatum-T experience encompasses 236,060 woman-months of use in the United States 
and Canada, including 12 months for 8.232 women, 24 months for 4.247, and 36 months 
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Please see complete product labeling for 
removal instructions. 
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Proven highly effective for the 
treatment ot serious infections’ 


Mefoxin *.. 
Cefoxitin Sodium|MSD 


VIALS, containing 1 gram and 2 grams cefoxitin equivalent 


"Due to susceptible strains of indicated 
bacteria at indicated sites. 





Now Indicated 


for prophylaxis 
to reduce the incidence 


of certain postoperative 
infections complicating 


e GI surgery‘ Ħ Vaginal hysterectomy’ e Cesarean section: 


Providing a broad spectrum—including Bacteroides fragilis 


In controlled clinical trials, MEFOXIN* (Cefoxitin Sodium, MSD) 
reduced the incidence of certain postoperative infections 


with use limited to a 24-hour period following the operative procedure. 


Prophylactic administration should usually be 
_ stopped within 24 hours since continuing adminis- 
~ tration of any antibiotic increases the possibility 

- of adverse reactions. 


+Perioperatively: Two grams administered intra- 
venously or intramuscularly just prior to surgery 
(approximately \ to 1 hour before the initial 
incision); then 2 grams every 6 hours for no more 
than 24 hours. 


+Cesarean-section patients: The first dose of 2 
rams is administered intravenously as soon as 
the umbilical cord is clamped. The second and 
third doses should be given as 2 grams intra- 
venously or intramuscularly 4 hours and 8 hours 
after the first dose. Subsequent doses may be 
given every 6 hours for no more than 24 hours. 


For complete details on dosage and administra- 
tion, see full prescribing information. 


If there are signs of infection, specimens for 
culture should be obtained for the identification 


of the causative organisms so that appropriate 
therapy may be instituted. 


MEFOXIN (Cefoxitin Sodium, MSD) is contra- 
indicated in patients who have shown hypersensi- 
Me de cefoxitin and the cephalosporin group of 
antibiotics. Before therapy with MEFOXTN is 
instituted, careful inquiry should be made to deter- 
mine whether the patient has had previous hyper- 
sensitivity reactions to cefoxitin, cephalosporins, 
penicillins, or other drugs. This product should be 
given with caution to penicillin-sensitive patients. 
Antibiotics should be administered with caution to 
any patient who has demonstrated some form of 
allergy, particularly to drugs. If an allergic reaction 
to MEFOXIN occurs, discontinuethe drug. Serious 
hypersensitivity reactions may require epineph- 
rine and other emergency measures. Use of the 
drug in women of childbearing potential requires 
that the anticipated benefit be weighed MSD 
against the possible risks. MERCK 
For a brief summary of prescribing information, SHAR 
please see following page. DOHME 





Mefoxin A 


Cefoxitin Sodium|MSD) 


Indications and Usage: Treatment— Serious infections caused by 
susceptible strains of the designated microorganisms in the following 
diseases: 
LOWER RESPIRATORY TRACT INFECTIONS, including pneumonia 
and lung abscess, caused by Streptococcus pneumoniae (formerly 
Diplococcus pneumoniae), other streptococci (excluding enterococci, 
e.g., Strep. faecalis), Staphylococcus aureus (penicillinase and non- 
penicillinase producing), Escherichia coli, Klebsiella species, 
Hemophilus influenzae, and Bacteroides species. 
GENITOURINARY INFECTIONS. Urinary tract infections caused by 
E. coli, Klebsiella species, Proteus mirabilis, indole-positive Proteus 
(i.e.,P morganii, P rettgeri, and P vulgaris), and Providencia species. 
Uncomplicated gonorrhea due to Neisseria gonorrhoeae 
INTRA-ABDOMINAL INFECTIONS, including peritonitis and intra- 
abdominal abscess, caused by E. coli, Klebsiella species, Bacteroides 
species including the B. fragilis group, and Clostridium species. 
GYNECOLOGICAL INFECTIONS, including endometritis, pelvic cellu- 
litis, and pelvic inflammatory disease, caused by E coli, N. gonor- 
rhoeae, Bacteroides species including the B. fragilis group 
Clostridium species, Peptococcus species, Peptostreptococcus species, 
and group B streptococci. 
SEPTICEMIA caused by Strep. pneumoniae (formerly D. pneu- 
moniae), Staph. aureus (penicillinase and non-penicillinase 
producing), E. coli, Klebsiella species, and Bacteroides species 
including the B. fragilis group. 
BONE AND JOINT INFECTIONS caused by Staph. aureus (penicil- 
linase and non-penicillinase producing). 
SKIN AND SKIN STRUCTURE INFECTIONS caused by Staph. aureus 
(penicillinase and non-penicillinase producing), Staph. epidermidis, 
streptococci (excluding enterococci, e.g., Strep. faecalis), E. coli, 
P mirabilis, Klebsiella species, Bacteroides species including the B. 
fragilis group,t Clostridium species, Peptococcus species, and Pepto- 
streptococcus species 
Although appropriate culture and susceptibility studies should be 
performed, therapy may be started while awaiting these results. Cefox- 
itin is not active in vitro against most strains of Pseudomonas aerugi- 
nosa and enterococci (e.g., Strep. faecalis) and many strains of 
Enterobacter cloacae. Methicillin-resistant staphylococci are almost 
uniformly resistant to cefoxitin 
Prevention—Prophylactic use perioperatively (preoperatively, 
intraoperatively, and postoperatively) in surgical procedures (e.g., vagi- 
nal hysterectomy, gastrointestinal surgery) classified as contaminated 
or potentially contaminated or in patients in whom infection at the 
operative site would present a serious risk, e.g., prosthetic arthroplasty; 
intraoperatively (after umbilical cord is clamped) and postoperatively in 
cesarean section. 
MEFOXIN usually should be given V2 to 1 hour before the operation, 
which is sufficient time to achieve effective levels in the wound during 
the procedure. Prophylactic administration should usually be stopped 
within 24 hours since continuing administration of any antibiotic 
increases the possibility of adverse reactions but, in the majority of 
«surgical procedures, does not reduce the incidence of subsequent 
„infection. However, in patients undergoing prosthetic arthroplasty, it is 
recommended that MEFOXIN be continued for 72 hours after the 
surgical procedure. If there are signs of infection, specimens for culture 
should be obtained for the identification of the causative organism so 
e that appropriate therapy may be instituted 
Contraindications: Previous hypersensitivity to cefoxitin and the 
cephalosporin group of antibiotics 
Warnings: BEFORE THERAPY IS INSTITUTED, CAREFUL INQUIRY 
SHOULD BE MADE TO DETERMINE PREVIOUS HYPERSENSITIVITY 
REACTIONS TO CEFOXITIN, CEPHALOSPORINS, PENICILLINS, OR 





OTHER DRUGS. GIVE WITH CAUTION TO PENICILLIN-SENSITIVE 
PATIENTS. ANTIBIOTICS SHOULD BE ADMINISTERED WITH 
CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED SOME 
FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN ALLERGIC 
REACTION TO CEFOXITIN OCCURS, DISCONTINUE THE DRUG 
SERIOUS HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPH- 
RINE AND OTHER EMERGENCY MEASURES. 

Precautions: The total daily dose should be reduced in patients with 
transient or persistent reduction of urinary output due to renal insuffi- 
ciency because high and prolonged serum antibiotic concentrations 
can eccur in such individuals from usual doses. As with other anti- 
bioties, prolonged use may result in overgrowth of nonsusceptible 
organisms; repeated evaluation of the patient's condition is essential. If 
superinfection occurs, take appropriate measures. Increased nephro- 
toxicity has been reported following concomitant administration of 
cephalosporins and aminoglycoside antibiotics 

Interference with Laboratory Tests —As with cephalothin, high concen- 
traticns (> 100 mcg/ml) may interfere with measurement of serum and 
urine creatinine levels by the Jaffé reaction and produce false increases 
of modest degree in creatinine levels reported; serum samples should 
not be analyzed for creatinine if withdrawn within 2 hours of cefoxitin 
administration. A false-positive reaction for glucose in urine has been 
observed with CLINITEST* reagent tablets. 

Pregnancy —In women of childbearing potential, weigh anticipated 
benefit against possible risks. 

Nursing Mothers — Cefoxitin is excreted in human milk in low 
concentrations. 

Infartts and Children —Safety and efficacy in infants from birth to three 
months have not yet been established. In children three months and 
older higher doses have been associated with increased incidence of 
eosinophilia and elevated SGOT. 

Adverse Reactions: The most common adverse reactions have been 
local reactions following intravenous or intramuscular injection. Other 
adverse reactions have been encountered infrequently. Local Reac- 
tions — Thrombophlebitis with intravenous administration; pain, 
induration, and tenderness after intramuscular injections. Allergic 
Reactions —Rash, pruritus, eosinophilia, fever, and other allergic reac- 
tions. Gastrointestinal — Nausea, vomiting, and diarrhea. Blood — 
Transient eosinophilia, leukopenia, neutropenia, and hemolytic anemia; 
a positive direct Coombs test may develop in some individuals, espe- 
ciallythose with azotemia. Liver Function — Transient elevations in 
SGO*, SGPT, serum LDH, and serum alkaline phosphatase. Renal 
Function — Elevations in serum creatinine and/or blood urea 

nitrogen levels. 

Note: In group A beta-hemolytic streptococcal infections, therapy 
shouid be maintained for at least 10 days to guard against the risk of 
rheumatic fever or glomerulonephritis. In staphylococcal and other 
infections involving a collection of pus, surgical drainage should be 
carried out where indicated. Intramuscular injections should be well 
within the body of a relatively large muscle such as the upper outer 
quadrant of the buttock (i.e., gluteus maximus); aspiration is necessary 
to aveid inadvertent injection into a blood vessel. The total daily dosage 
in infants and children should not exceed 12 grams 

How Supplied: Sterile cefoxitin sodium in vials and infusion bottles 
containing 1 gram or 2 grams cefoxitin equivalent. 


For more detailed information, consult your MSD representative or see 


full prescribing information. Merck Sharp & Dohme, M S D 
Division of Merck & Co., INC.. West Point, PA 19486 — 


1B. frawilis, B. distasonis, B. ovatus, B. thetaiotaomicron, B. vulgatus 
SRegistered trademark of Ames Company. Division of Miles L aboratones, Inc 
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Patterns of fetal lamb regional cerebral blood flow during and after prolonged 365 
hypoxia: Studies during the posthypoxic recovery period 
Stephen Ashwal, M.D., John S. Majcher, M.S., and Lawrence D. Longo, M.D. 
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Initiation of human parturition. XII. Biosynthesis and metabolism of prostaglandins 373 
in human fetal membranes and uterine decidua 
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Ambulation during labor has been shownto 
benefit both mother and baby. One clinical 
study suggests it promotes shorter labor. 
less need for analgesia, better condition of 
the neonate, and less discomfort for the 
mother.* A Corometrics Model 315 Tele 
metry system keeps the watchful eye of a 
Corometrics 111 or 112 Fetal Monitor on 
your patients asthey walk or perform routine 
activities 

Our new315TelemetrySystem provides 
two channels for the information you need 
FHR is reported through a Spiral Scalp 
Electrode, and Uterine Activity is obtained 
via a tocotransducer or microstrain gauge 


*Flynn. AM. Kelly. J. Hollins. G.. Lynch. Ambulation 
Labor. British Medical Journal. 1978, 2. 591.593 





The systemallows monitoring of up to 20 
ambulatory patients through matched sets 
of receivers and transmitters, each with its 
own frequency. Comfortable, lightweight 
transmitters, powered by a9 volt battery, free 
a patient to move anywhere along a line of 
sight path for at least 100 feet. Special ceiling 
antennas and amplifiers are available to ex- 
tend the range. A compact receiver features 
audio alerts and LED displays to confirm 
battery and signal states 

If you desire the option to provide ambu- 
latory care for your patients, ask your Coro- 
metrics sales consultant for a demonstration. 
For more information, contact: Corometries 
Medical Systems, 61 Barnes Park Road 
North, Wallingford, Connecticut, U.S.A., 
06492, (203) 265-5631 


D 
.. COROMETRICS MEDICAL SYSTEMS, INC. Ci Because new life can't tell you its problems. 
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Estriol in pregnancy. VII. Unconjugated plasma estriol in prolonged gestation 382 i 
Robert J. Gauthier, M.D., Bertram D. Griego, M.D., and Uwe Goebelsmann, M.D. 
Los Angeles, California 


' Amniotic fluid C-peptide as an index for intrauterine fetal growth 390 
Chin-Chu Lin, M.D., Atef H. Moawad, M.D., Philip River, B.S., Petra Blix, B.S., í 
Marilyn Abraham, B.S., and Arthur H. Rubenstein, M.D. 
Chicago, Illinois 


Minor (glycosylated) hemoglobins in cord blood of infants of normal and 397 
diabetic mothers 

Hossam E. Fadel, M.D., F.A.C.O.G., A. Reynolds, B.S., M. Stallings, B.S., and 
E. C. Abraham, Ph.D. 

Augusta, Georgia 
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Bladder versus renal bacteriuria during pregnancy: Recurrence after treatment 403 
Kenneth J. Leveno, M.D., Robert E. Harris, M.D., Larry C. Gilstrap, M.D., 

Peggy J. Whalley, M.D., and F. Gary Cunningham, M.D., with the technical assistance of 

Sheryl S. Kappus, M.S., and Brenda Nobles 

Dallas and Lackland Air Force Base, Texas 


The fetal and maternal catecholamine response to insulin-induced 407 
hypoglycemia in the rat 


M. Phillippe, M.D., and J. L. Kitzmiller, M.D. 
Boston, Massachusetts 


Maternal plasma adrenocorticotropin and cortisol relationships throughout 416 d 
human pregnancy 

Bruce R. Carr, C. Richard Parker, Jr., James D. Madden, Paul C. MacDonald, and 

John C. Porter 

Dallas, Texas 


The glucose tolerance test as a means of identifying intrauterine growth 423 
retardation 

Victor A. Khouzami, M.D., David S. Ginsburg, M.D., Norman H. Daikoku, M.D., and 

John W. C. Johnson, M.D. 

Baltimore, Maryland 


Lack of relationship between prolactin and adrenal steroidogenesis in 427 
the ovine fetus 

Katsuhiko Takahashi, M.D., Frederick Auletta, Ph.D., Hsiu-Yu Tseng, M.S., 

Antonio Scommegna, M.D., and Laurence I. Burd, M.D. 

Chicago, Illinois 
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INDICATIONS: Macrodantin is indicated for the treatment of urinary tract infections when due to susceotible strains of E coli 
enterococci, S. aureus (it is not indicated for the treatment of associated renal cortical or perinephric abscesses), and certain 
susceptible strains of Klebsiella species. Enterobacter species. and Proteus species 

NOTE: Specimens for culture and susceptibility testing should be obtained prior to and during drug administration 
CONTRAINDICATIONS: Anuria, oliguria, or significant impairment of renal function (creatinine clearance undar 40 miser minute) are 
contraindications. Treatment of this type of patient carries an increased risk of toxicity because of impaired excreson of the drug 
For the same reason, this drug is much less effective under these circumstances. 

Contraindicated in pregnant patients at term as well as in infants under one month of age because of thy possibility of 
hemolytic anemia due to immature enzyme systems (glutathione instability), and those known to have a hypersensitivity to 
Macrodantin, Furadantin® (nitrofurantoin), and other nitrofurantoin preparations. 

WARNINGS: Acute, subacute and chronic pulmonary reactions have been observed. If these reactions occur, t»esirug should be 
withdrawn and appropriate measures taken 

An insidious onset of pulmonary reactions (diffuse interstitial! pneumonitis or pulmonary fibrosis, or both) n patients on 
long-term therapy warrants close monitoring 

‘Tere have been isolated reports giving pulmonary reactions as a contributing cause of death. (See Hypersens;"vity reactions | 

Cases of hemolytic anemia of the primaquine sensitivity type have been induced. The hemolysis appears te be linked to a 
glucose-6-phosphate dehydrogenase deficiency in the red blood cells of the affected patients. This deficiency is found in 10 
percent of Negroes and a small percentage o! ethnic groups of Mediterranean and Near-Eastern origin. Any sign of'»emolysis is an 
indication to discontinue the drug. Hemolysis ceases when the drug is withdrawn 

Pseudomonas is the organism most commonly implicated in superinfections in patients treated with Macroda in. 

Hepatitis, including chronic active hepatitis, has been observed rarely. Fatalities have been reported. The mechanism appears 
to be of an idiosyncratic hypersensitive type 
PRECAUTIONS: Peripheral neuropathy may occur. This may become severe or irreversible. Fatalities have beer reported. Predis. 
posing conditions such as renal impairment (creatinine clearance under 40 mi per minute), anemia. diabetes. electrolyte imbai. 
ance, vitamin B deficiency, and debilitating disease may enhance such occurrence. 

Usage in Pregnaecy: Safety during pregnancy and lactation has not been established. Use of this drug in womerro! childbearing 
potential requires that the anticipated benefit be weighed against the possible risks 

ADVERSE REACTIONS: Gastrointestinal reactions: Anorexia, nausea and emesis are the most frequent reactions: a»diminal pain and 
diarrhea occur less frequently. These dose-related toxicity reactions can be minimized by reduction of dosage. especially in the 
female patient. Hepatitis occurs rarely 

Hypersensitivity reactions: Pulmonary sensitivity reactions may occur, which can be acute. subacute, or chronic 





When your first choice - 


is Macrodantin: 
youllrarelyneed . - 
asecond one . 


Macrodantin is potent against 

both major uropathogens 

in office practice—E. coli, the most common, and 
enterococcus—unlike other widely prescribed 
antimicrobials used individually or in combination. 
Macrodantin efficacy in vitro* against £. coli, 
97%...against enterococcus, 94%. 


Superior in vitro* against the two most common uropathogens' 





E. coli 


Enterococcus 





. 
*In vitro data do not necessarily predict clinical efficacy 
I. PMR Bacteriologic Report, Summer Series 1979; a national bacteriologic 
monitoring service for 200 acute-care hospitals of 100 beds or more 
...[00 valuable to keep in reserve 
Capsules: 





25.50, 100mg 


nitrofurantoin macrocrystals 


Acute reactions are commonly manifested by fever, chills, cough, chest pain, dyspnea. pulmonary infiltration with consolida- 
ton or pleural effusion on x-ray, and eosinophilia. They usually occur within the first week of treatment and are reversible with 
cessation of therapy. Resolution may be dramatic 

in subacute reactions, fever and eosinophilia are observed less often. Recovery is somewhat slower, perhaps as long as 
several months. I the symptoms are not recognized as being drug related and nitrofurantoin is not withdrawn, symptoms may 
become more severe 

Chronic pulmonary reactions are more likely to occur in patients who have been on continuous therapy for six months or 
longer Insidious onset of malaise, dyspnea on exertion, cough. and altered pulmonary function are common manifestations 
Roentgenographic and histologic findings of diffuse interstitial pneumonitis or fibrosis, or both, are also common manifestations 
Fever is rarely prominent. The severity of these reactions and the degree of their resolution appear to be related to the duration of 
therapy after the first clinical signs appear. Pulmonary function may be permanently impaired even after cessation of nitrofuran- 
toin therapy. This risk is greater when pulmonary reactions are not recognized early. 

Dermatologic reactions: Maculopapular, erythematous, or eczematous eruption, pruritus, urticaria, and angioedema 

Other hypersensitivity reactions: Anaphylaxis, asthmatic attack in patients with history of asthma, cholestatic jaundice, hepatitis. 
including chronic active hepatitis, drug fever, and arthralgia. 

Hematologic reactions: Hemolytic anemia, granulocytopenia, leukopenia, eosinophilia, and megaloblastic anemia. Return of the 
blood picture to normal has followed cessation of therapy. 

Neurological reactions: Peripheral neuropathy, headache, dizziness, nystagmus, and drowsiness . 
Miscellaneous reactions: Transient alopecia. As with other antimicrobial agents, superintections by resistant organisms may 
occur. With Macrodantin, however, these are limited to the genitourinary tract because suppression of normal bacterial flora 
elsewhere in the body does not occur 


Address medical inquiries to: Medical Department, Norwich-Eaton Pharmaceuticals, Norwich, New York 13815 
Manufactured bj j 


EATON LABORATORIES INC.. Manati Puerto Rico 00701 
A subsidiary of MortenNerwich 


Distributed by 


Norwich-Eaton Pharmaceuticals 


Norwich, New York 13815, Division of MortonNorwich 
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Amniotic fluid prolactin levels and lecithin/sphingomyelin ratios during the third 435 
trimester of human gestation 
Christos G. Hatjis, M.D., Chung H. Wu, M.D., and Steven G. Gabbe, M.D. 

, Philadelphia, Pennsylvania 


Fetal metabolic response to endogenous insulin release 441 
Anthony F. Philipps, Joseph W. Dubin, and John R. Raye 
Farmington, Connecticut 


Significance of the sinusoidal fetal heart rate pattern 446 
Timothy R. B. Johnson, Jr., M.D., Alan A. Compton, M.D., Jacob Rotmensch, M.D., 

Bruce A. Work, Jr., M.D., and John W. C. Johnson, M.D. 

Eloise and Ann Arbor, Michigan, and Baltimore, Maryland 


Corticosteroid suppression of estrogen-induced uterine blood flow in 454 
nonpregnant sheep 

Alan G. Monheit, M.D., and Robert Resnik, M.D. 

La Jolla, California 


Ontogenesis of beta-adrenergic receptors in the ovine placenta 459 
James F. Padbury, M.D., Calvin J. Hobel, M.D., Emmanuel S. Diakomanolis, M.D., 

Robert W. Lam, and Delbert A. Fisher, M.D. 

Torrance, California 


Glucocorticoids, hyperinsulinemia, and fetal lung maturation 465 
J. C. Beck, Ph.D., J. W. C. Johnson, M.D., W. Mitzner, Ph.D., P. A. Lee, M.D., 

W. T. London, D.V.M., and D. L. Sly, D. V.M. 

Baltimore and Bethesda, Maryland 


Control of mineral homeostasis during lactation: Interrelationships of 471 
25-hydroxyvitamin D, 24,25-dihydroxyvitamin D, 1,25-dihydroxyvitamin D, 

parathyroid hormone, calcitonin, prolactin, and estradiol 

Laura Hillman, M.D., Sugunamba Sateesha, M.D., Mark Haussler, M.D., 

Walter Wiest, Ph.D., Eduardo Slatopolsky, M.D., and John Haddad, M.D. 

St. Louis, Missouri, and Tucson, Arizona 


Desoxycorticosterone in normal pregnancy. Ill. Evidence of a fetal source of 477 
desoxycorticosterone 


W. E. Nolten, L. Hughey Holt, and P. A. Rueckert 
Madison, Wisconsin 


An increase in catecholamines and metabolites in the amniotic fluid compartment 483 
from middle to late gestation 

Walter A. Divers, Jr., M.D., Mahlon M. Wilkes, Ph.D., Ari Babaknia, M.D., and 

Samuel S. C. Yen, M.D. 

La Jolla, California 
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„may be only 
half the problem 


Apprehension and reaction to 
pain make up the other very 
important half. And Synalgos-DC 
is the analgesic that treats both 
halves of the pain problem: 
Promethazine helps relieve ap- 
prehension and reaction to pain, 
while the analgesic components 
help relieve moderate to mod- 
erately severe pain: 

Synalgos-DC contains dihydro- 
codeine, a semisynthetic 
narcotic analgesic related to 
codeine, with multiple actions 
qualitatively similar to codeine. 
Di status permits telephone 
prescriptions and authorized 
refills up to 5 times in 6 months 
(unless restricted by state law). 


“INDICATIONS: Based on a review of this drug by 
the National Academy of Sciences—National 
Research Council and/or other information, 
FDA has classified the indications as follows 

Possibly” effective for the relief of moder- 
ate to moderately severe pain in those situa 
tions where the physician wishes to add a mild 
sedative effect 

Final classification of the less-than-effective 
indications requires further investigation 


CONTRAINDICATIONS: Hypersensitivity to dihydro 
codeine, promethazine, aspirin, phenacetin 
WARNINGS: Salicylates should be used with extreme 
caution in the presence of peptic ulcer or coagulation 
agnormalities 

Drug Dependence: Dihydrocodeme can produce 
drug dependence of the codeine type and therefore 
has the potential of being abused. Psychic depen 
dence, physical dependence, and tolerance may 
develop upon repeated administration of dihydroco 


Dual-action Synalgos-DC 





takes pain off the mind and 


the mind off 


Drocode (dihydrocodeine) bitartrate 16 mg (Warning 


deine, and it should be prescribed and administered 
with the same degree of caution appropriate to the 
use of other oral narcotic contaiming medications. 
Like other narcotic-containing medications, dihy 
drocodeine is subject to the provisions of the Federal 
Controlled Substances Act 
Usage in Ambulatory Patients: Dihydrocodeine and 
promethazine may impair the mental and/or physi 
cal abilities required for the performance of poten 
tially hazardous tasks such as driving a car or 
operating machinery. The patient using Synalgos-DC 
should be cautioned accordingly 
Interactions with Other Central Nervous System 
Depressants: Patients receiving other narcotic anal 
gesics, general anesthetics, other phenothiazines, 
tranquilizers, sedative-hypnotics, or other CNS 
depressants (including alcohol) concomitantly with 
Synalgos-DC may exhibit an additive CNS depres 
sion. When such combined therapy is contemplated 
the dose of one or both agents:should be reduced 
Patients who have demonstrated a hypersensi 
tivity reaction (eg, blood dysccasia, jaundice) with a 


phenothiazine should not be re-exposed to any phe 
nothiazine, including Synalgos-DC, unless in the 
judgment of the physician the potential benefits of 
the treatment outweigh the possible hazards. 

Usage in Pregnancy: Reproduction studies have not 
been performed in animals. There is no adequate 
information on whether this drug may affect fertility 
im human males and females or has a teratogenic 
potential or other adverse effect on the fetus. 

Usage in Children: Since there is no expenence in 
children who have received this drug, safety and 
efficacy in children have not been established. 
PRECAUTIONS: Phenacetin has been reported to 
damage kidneys when taken in large amounts for a 
long time. 

Promethazine should be administered cautiously 
to patients with cardiovascular or liver disease 
Synalgos-DC should be given with caution to certain 
patients such as the elderly or debilitated, and those 
with hypothyroidism, Addison's disease, and pros 
tatic hypertrophy and urethral stncture 
ADVERSE REACTIONS: The most frequently observed 


pain 


s of the problem... 


igos-DC 


Capsules 


May be habit-forming), promethazine hydrochloride 6.25 mg, 
aspirin 194.4 mg, phenacetin 162 mg, caffeine 30 mg 


reactions include light-headedness, dizziness, 
drowsiness, sedation, nausea, vomiting, constipa 
tion, pruritus, skin reactions, and rarely, hypotension 
DOSAGE AND ADMINISTRATION: Dosage should be 
adjusted according to the severity of the pain and the 
response of the patient. Synalgos-DC is given orally 
The usual adult dose is two capsules every 4 hours as 
needed for pain 
DRUG INTERACTIONS: The CNS depressant effects of 
Synalgos-DC may be additive with that of other CNS 
depressants. 

See Warnings 

Aspirin may enhance the effects of anticoagulants 
and inhibit the uncosuric effects of uncosunc agents. 
Consult complete product information before 
prescribing 
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of ethinyl estradiol or 50 mcg or more of mestranol) is generally reported as less than one pregnancy per 
100 woman-years of use. Slightly higher rates (somewhat more than one pregnancy per 100 woman-years of use) are 
reported tor some combination products containing 35 mcg or less of ethiny! estradiol, and rates on the order of three 
are reported for the progestogen-only oral contraceptives. Table 1 gives ranges of 
pregnancy rates reported in the literature for other means of contraception. The efficacy of these means of contraception 

(except the IUD) depends upon the degree of adherence to the method 
3 ‘Years. IUD. less than 1-6; Diaphragm with spermicidal product (creams or jellies), 2-20, 
Condom, 3-36, Aerosol foams, 2-29, Jellies and creams, 4-36; Periodic abstinence (rhythm) all types, less thar 1-47. 1 
Calendar method, 14-47. 2 Temperature method, 1-20, abere reete rl omen) ds 
less than 1-7. 4 Mucus method, 1-25. No contraception, 60-80. DOSE-RELATED RISK OF FROM ORAL 
CONTRACEPTIVES: Two studies have shown a positive association between the dose o! estrogens in oral contraceptives and 
the risk of thromboembolism. For this reason. it is prudent and in keeping with good principles of therapeutics tc minimize 
exposure to estrogen. The oral contraceptive product prescribed for any given patient should be that product which 
contains the ast amount of estrogen that is compatible with an acceptable pregnancy rate and patient acceptance. It is 
recomnfénded that new acceptors of oral contraceptives be started on preparations containing 05 mg oF less ot estrogen 
CONTRAINDICATIONS: Ora! contraceptives should not be used in women with any o' the following conditions 1 Throm- 
bophiebitis or thromboembolic disorders. 2. A past history of deep vein thrombophiebitis or thromboembobc disorders. 3 
Cerebral vascular or coronary artery disease 4 Known or suspected carcinoma of the breast 5 Known or suspected 
neoplasia. 6 Undiagnosed, abnormal genital bleeding 7 Known or suspected pregnancy (see WARN- 


+ 





1. THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased risk of thromboembolic and throm- 
botic disease associated with the use of ora contraceptives is well established. Four principa! studies in Great Britain and 
three in the United States have demonstrated an increased risk of fatal and nonfatal venous thromboembolism and stroke. 
both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives are 4 to 11 times more likely 
than nonusers to develop these diseases without evident cause. Overall excess mortality due to pulmonary embolism or 
Stroke i$ on the order of 1.0 to 35 deaths annually per 100.000 users and increases with age CEREBROVASCULAR DIS- 
ORDERS: in a coliaborative American study of cerebrovascular disorders in women with and without predisposing causes, 
it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers anc the risk of 
thrombotic stroke was 4.0 to 9.5 times greater in users than in nonusers. 

MYOCARDIAL INFARCTION: An increased risk of myocardial infarction associated with the use of oral contraceptives has 
been reported confirming a previously suspected association. These studies, conducted in the United Kingdom, found, as 
expected, thal the greater the number of underlying risk factors for coronary artery disease (cigarette smoking, hyper- 
tension, hypercholesterolemia, obesity, diabetes, history of preectamptic toxemia), the higher the risk of developing myo- 
cardial infarction, of whether the patient was an oral contraceptive user or not. Oral contraceptives, however. 
were found to be a clear additional risk factor. The annual excess case rate (increased risk) of myocardial infarction (fatal 
and nonfatal) in oral contraceptive users was estimated to be approximately 7 cases per 100,000 women users in the 
30-39 age group and 67 cases per 100.000 women users in the 40-44 age group In terms of relative risk, it has been 
estimated tha! ora! contraceptive users who do not smoke (smoking i$ consicered à major predisposing condition to 
myocardial infarction) are about twice as likely to have a fatal myocardial infarction as nonusers who do nat smoke Oral 
Contraceptive users who are also smokers have about a 5-fold increased risk of fatal infarction compared to users who do 
not smoke, but about à 10-to 12-fold increased risk compared to nonusers who do not smoke. Furthermore, the amount ot 
Smoking is also an important factor In determining the importance of these relative risks, however, the baseline rates for 
Various age groups must be given serious consideration. The importance of other predisposing conditions mentioned 
above in determining relative and absolute risks has not as yet been quantified, it is quite likely that the same synergistic 
action exists, but perhaps to a lesser extent. Risk ef Dese: in an analysis of data derived from several national adverse 
reaction reporting systems, British investigators concluded that the risk of thromboembolism including coronary throm- 
bosis is directly related to the dose of estrogen used in oral contraceptives. Preparations containing 100 mcg or more ot 
estrogen were associated with à higher risk of thromboembolism than those containing 50-80 mcg ot estrogen. Their 
analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved. This finding has been 
Confirmed in the United States. Caretul epidemiological studies to determine the degree of thromboembolic rsk associated 
with progestogen-only oral contraceptives have not been performed. Cases of thromboembolic disease have been reported 
in women using these products, and they should not be presumed to be free of excess risk The risk of thromboembolic 
and thrombotic disorders, in both users and nonusers of oral contraceptives, increases with age. Oral contraceptives are 
however, an independent risk factor for these events. ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES: A 
large prospective study carried out in the United Kingdom estimated the mortality rate per 100,000 womer per year trom 
diseases of the circulatory system for users and nonusers of oral contraceptives according to age. smoking habits, and 
duration of use. The overall excess death rate annually from circulatory diseases tor oral contraceptive users was esti- 
mated to be 20 per 100,000 (ages 15-34—5/ 100,000; ages 35-44— 33. 100,000; ages 45-49— 140. 100,000), the risk being 
concentrated n older women, in those with a long duration of use, and # cigarette smokers It was not possible. however 
to examine the interrelationships of age, smoking. and duration of use, nor to compare the effects of continuous versus 
intermittent use. Although the study showed a 10-fold increase in death due to circulatory diseases in users for five or 
more years, all of these deaths occurred in women 35 or older. Until larger numbers of women under 35 with continuous. 
use for five or more years are available, it is not possible to assess the magnitude of the relative risk for this younger age 
group Another study published at the same time confirms a previously reported increase of mortality in pili users trom 
cardiovascular disease The available data from a variety of sources have been analyzed to estimate the risk of death 
associated with various methods of contraception. The estimates of risk ot death for each method include the combined 
tisk of the contraceptive method (e.g. thromboembolic and thrombotic disease in the case of oral contraceptives) plus the 
risk attributable to pregnancy or aborton in the event of method failure. This latter risk varies with the effectiveness of the 
contraceptive method. The findings of this analysis are shown in Figure 3 below. The study concluded that the mortality 
associated with all methods of Derth control ss low and below that assocated with childbirth. with the exception of oral 
Contraceptives in women over 40 who smoke. (The rates given for pill only/ smokers tor each age group are for smokers as 
aclass For "heavy" smokers [more than 15 cigarettes a day], the rates grven would be about double. for "light" smokers 
fiess than 15 cigarettes a day]. about 50 percent.) The mortality associated with oral contraceptive use in nonsmokers 
Over 40 is higher than with any other method of contraception in that age group. The lowest mortality is associated with 
the condom of diaphragm backed up by early abortion. The risk of thromboembolic and thrombotic disease associated 
with oral Contraceptives increases with age after approximately age 30 and, fcr myocardial infarction. is further increased 
by hypertension, hypercholesterolemia. obesity. diabetes. or history of preeciamptic toxerma and especially by cigarette 
smoking The risk of myocardial infarction «n oral contraceptive users is substantially increased in women age 40 and 
Over, especially those with other risk factors. Based on the data currently available. the following chart gives a gross 
estimate of the risk of death trom cucutatory disorders associated with the use of oral contraceptives 


SMOKING HABITS AND OTHER PREDISPOSING CONDITIONS -RISK ASSOCIATED WITH USE OF ORAL CONTRACEPTIVES 
Age Below 30 — 30-39 404 


Heavy smokers C B A  A-Use associated with very high risk 
Light smokers D t B  B-Use associated with high risk 
Nonsmokers (no predisposing conditions) b CD C  C-Useassociated with moderate risk 
Nonsmokers (other predisposing conditions). c CB 8A D-Use associated with low risk 


The physician and the patient should be alert to the earhest manifestations of thromboembolic and thrombotic dis- 
orders (e.g. thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion, retinal throm- 
dosis, and mesenteric thrombosis). Should any of these occur or be suspected. the drug shwulc be discontinued 
immediately. A four- to six-fold increased tisk of postsurgery thromboembolic complications has been reported in oral 
contraceptive users. If feasible, oral contraceptives should be discontinued at least four weeks before surgery of a type 
associated with an increased risk of thromboembolism or prolonged immobilization. 2. OCULAR LESIONS. There have 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associatec wit? the use of oral 
contraceptives. Discontinue otal contraceptive medication if there is unexplained, sudden or gradual, partial or com- 
plete loss of vision; onset of proptosis or diplopia, papiliedema, or retinal vascular lesions and institute appropriate 
diagnostic and therapeutic measures. 3. CARCINOMA. Long-term continuous administration of either natural or syn- 
heic estrogen in certain anima! species increases the frequency of carcinoma of the breast, cervix. vagina. and liver 
Certain synthetic progestogens. none currently contained in oral contraceptives. have been noted to increase the 
incidence of mammary nodules, benign and malignant, in dogs. In humans, three case control studies have reported an 
increased risk of endometrial carcinoma associated with the prolonged use of exogenous estrogen postmenopausal 
women. One publication reported on the first 21 cases submitted by physicians to a registry of cases of adenocarci- 
noma ot the endometrium in women under 40 on oral contraceptives. Of the cases found in women without predisposing 
nisk factors for adenocarcinoma of the endometnum (e g., irregular bleecing at the time oral contraceptives were lirst 
ven, polycystic ovaries), nearly all occurred in women who had used a sequential oral contraceptwe, These products 
are no longer marketed. No evidence has been reported suggesting an increased risk of endometria’ cancer in users of 
conventional combination or progestogen-only oral contraceptives. Several studies have found no increases in breast 
Cancer in women taking oral contraceptives or estrogens. One study, however, while also noting no overall increased 
risk of breast cancer in women treated with oral contraceptives, found an excess risk in the subgreups of oral contra- 
ceptive users with documented benign breast disease. A reduced occurrence of benign breast tumors in users of oral 
contraceptives has been well-documented. in summary, there is at present no confirmed evidence irom human studies 
of an increased risk of cancer associated with oral contraceptives. Close clinical surveillance of all women taking oral 
contraceptives is, nevertheless, essential. In all cases of undiagnosed persistent or recurrent abnormal vaginal bleed- 
ing, appropriate diagnostic measures should be taken to rule out malignancy. Women with a strong family history of 
breast cancer or who have breast nodules, fibrocystic disease or abnormal mammograms shoulc be monitored with 
particular care if they elect to use oral contraceptives instead o! other methods o! contraception “Trademark 


No method 55 $2 71 140 93 219 
Abortion only 23 25 25 52 98 66 
Pull onty-nonsmokers 13 14 14 22 45 31 
Pill onhy-smokers. 15 16 16 108 134 589 
IUDs only 11 12 12 14 16 34 
Traditional contraception only 11 14 19 37 47 40 
Traditional contraception and abortion 03 04 04 08 14 08 


4 HEPATIC TUMORS. Benign hepatic adenomas have been found to be associated with the use o! orai contraceptives. One « 
study showec that oral contraceptive formulations with high hormonal potency were associated with a higher risk than 
lower potency formulations and use of oral contraceptives with high hormonal potency and age over 30 years may further 
increase the woman's risk of hepatoceliular adenoma. Although benign, hepatic adenomas may rupture and may cause 
death through intra-abdominal This has been reported in short-term as well as long-term users of oral 
contraceptives. Two studies relate risk with duration of use of the contraceptive. the risk being much greater after four or 
more years of ora! contraceptive use While hepatic adenoma is a rare lesion, if should be considered in women presenting 
abdominal pain and tendemess, abdominal mass or shock A few cases of hepatocellular carcinoma have been reported in 
women taking oral contraceptives. The relationship of these to this type of malignancy is not known at this time 5. 
USE IN OR IMMEDIATELY PRECEDING PREGNANCY, BIRTH TS IN OFFSPRING. AND MALIGNANCY IN FEMALE OFF- 
SPRING. The use of female sex hormones—both estrogenic and progestational agents—during early pregnagcy may 
Seriously damage the offspring. It has been shown that females exposed in utero to diethylstilbesyol, a nonsteroidal 
estrogen, have an increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare. This risk has been estimated to be on the order of 1 to 4 in 1000 exposures. Although there is no evidence at the 
present time that oral contraceptives further enhance the risk of developing this type of malignancy, such patients should 
be monitored with particular care if they elect to use oral contraceptives instead of other methods of contraception. e 
Furthermore, a high percentage of such exposed women (from 30 to 90%) have been found to have epithelial changes of 
the vagina and cervix. Although these changes are hestologically benign, it is not known whether this condition i$ à 
precursor of vaginal malignancy. Male children so exposed may develop abnormalities of the urogenital tract Although 
Similar data are not available with the use of cther estrogens, it cannot be presumed that they would not induce similar 
changes. An increased risk of congenital anomalies, including heart defects and limb detects, nas been reported with the 
use of sex hormones, including oral contraceptives, in pregnancy. One case control study has estimated à 4 7-fold increase 
in risk of limb-reduction detects in infants exposed in utero to sex hormones (oral contraceptives, hormonal withdrawal 
tests for pregnancy or attempted treatment for threatened abortion) Some of these exposures were very short and 
involved only a few days of treatment. The data suggest that the risk of limb-reduction detects in exposed fetuses is 
somewhat less than one in 1,000 live births. in the past, female sex hormones have been used during pregnancy in an 
attempt to treat threatened or habitual abortion. There is considerable evidence that estrogens are ineffective for these 
indications, and there is no evidence trom well-controlled studies that progestogens are effective for these uses There is 
some evidence that triploidy and possibly other types of polyploidy are increased among abortuses from women who 
become pregnant soon after ceasing orai contraceptives Embryos with these anomalies are virtually always aborted 
spontaneously. Whether there is an overall increase in spontaneous abortion of pregnancies concerved soon after stopping 
Oral contraceptives is unknown. It is recommended that for any patient who has missed two consecutive periods. preg- 
nancy should be ruled out before continuing the contraceptive regimen. If the patient has not adhered to the prescribed 
Schedule, the possibility of pregnancy should be considered at the time of the first missed period (or after 45 days trom the 
last menstrual period if the progestogen-only oral contraceptives are used), and further use of oral contraceptives should 
be withheld until pregnancy has been ruled out. If pregnancy is confirmed, the patient should be apprised of the potential 
risks to the fetus and the advisability of continuation of the pregnancy should be discussed in the light of these risks It is 
aiso recommended that women who discontinue oral contraceptives with the intent o! becoming pregnant use an alternate 
form of contraception for a period of time defore attempting to conceive. Many clinicians recommend three months 
although no precise information i5 avallable on which to base this recommendation. The administration of progestogen- 
Only or progestogen-estrogen combinations to induce withdrawal bleeding should not be used as a test of pregnancy. 6 
GALLBLADDER DISEASE Studies report an increased risk of surgically contirmed gallbladder disease in users of oral 
contraceptives and estrogens In one study. an increased risk appeared after two years of use and doubled after four or 
tive 5 of use. In one of the other studies. an increased risk was apparent between six and twelve months of use 7 

TE AND LIPID METABOLIC EFFECTS A decrease in glucose tolerance has been observed in a significant 
percentage of patients on oral contraceptives. For thus reason. prediabetic and diabetic patients should be carefully 
observed while receiving oral contraceptives An increase in triglycerides and total phospholipids has been observed in 
patients receiving oral contraceptives. The clinical significance of this finding remains to be defined. 8. ELEVATED 8L000 
PRESSURE. An increase in blood pressure has been reported in patients receiving oral contraceptives. in some women 
hypertension may occur within a few months of beginning oral contraceptive use In the first year of use, the prevalence of 
women with hypertension is low in users and may be no higher than that of à comparable group of nonusers. The 
prevalence in users increases, however, with longer exposure, and in the fifth year of use «s two and a half to three times 
the reported prevalence in the first year Age is also strongly correlated with the development of hypertension in oral 
contraceptive users. Women who previously have had hypertension during pregnancy may be more likely to develop 
elevation of blood pressure when given oral contraceptives. Hypertension that develops as a result of taking oral contra- 
ceptives usually returns to normal after discontinuing the drug 9. HEADACHE. The onset or exacerbation of migraine er 
development of headache of a new pattern which is recurrent, persistent, or Severe, requires discontinuation of oral 
Contraceptives and evaluation of the cause. 10. BLEEDING IRREGULARITIES Breakthrough bleeding, spotting, and amen- 
orrhea are frequent reasons for patients discontinuing oral contraceptives. In breakthrough bleeding. as in all cases of 
irregular bleeding from the vagina, nonfunctional causes should be bome in mind. in undiagnosed persistent or ^ 
abnormal bleeding from the vagina, adequate diagnostic measures are indicated to rule out pregnancy or " 
pathology has been excluded, time or à change to another formulation may solve the problem, Changing to an oral 
Contraceptive with a higher estrogen content, while potentially useful in minimizing menstrual irregularity, should be done 
only if necessary since this may increase the risk of thromboembolic disease Women with à past history of oligomen- 
orrhea or secondary amenorrhea or young women without regular cycles may have a tendency to remain anovulatory or 
to become amenorrheic after discontinuation of oral contraceptives. Women with these preexisting problems should be 
advised of this possibility and encouraged to use other contraceptive methods. Postuse anovulation, possibly prolonged. 
may also occur in women without previous irregularities. 11 ECTOPIC PREGNANCY Ectopic as well as intrauterine preg- 
nancy may occur in contraceptive failures, 12 BREAST FEEDING. Oral contraceptives given in the postpartum penod may 
interfere with lactation There may be a decrease in the quantity and quality of the breast milk. Furthermore, a smail 
traction of the hormonai agents in oral contraceptives has been identified in the milk of mothers receiving these drugs. The 
eects, if any, on the breast-fed child have not been determined. If feasible, the use of oral contraceptives should be 
deferred until the infant has been weaned. PRECAUTIONS: General: 1. A complete medical and family history should be taken 
prior to the initiation of oral contraceptives. The pretreatment and periodic physical examinations should include special 
reference to blood pressure, breasts, abdomen and pelvic organs, including Papanicolaou smear and relevant laboratory 
tests As à general rule, oral contraceptives shoulc not be prescribed for longer than one year without another physical 
examination being performed. 2. Under the influence of estrogen-progestogen preparations, preexisting uterine ieiomyo- 
mata may increase in size. 3 Patients with a history of psychic depression should be carefully observed and the drug 
discontinued if depression recurs to a serious degree Patients becoming depressed while taking oral con- 
traceptives should stop the medication and use an alternate method of contraception in an attempt to determine whether 
the symptom is drug-related. 4 Oral contraceptives may cause some degree of fluid retention. They should be prescribed 
with caution, and only with careful monitoring. in patients with conditions which might be aggravated by fluid retention, 
Such as convulsive disorders, migraine syndrome, asthma. or cardiac or renal insufficiency. 5, Patients with a past history 
of jaundice during pregnancy have an increased risk of recurrence of jaundice while receiving oral contraceptive therapy. It 
jaundice develops in any patient receiving such drugs. the medication should be discontinued. 6. Steroid hormones may be 
poorly metabolized in patients with impaired liver function and shouki be administered with caution in such patients. 7 
Oral contraceptive users may have disturbances in normal tryptophan metabolism which may result in a relative pyri- 
doxine deficiency. The clinical significance of this is yet to be determined. 8 Serum folate levels may be depressed by oral 
contraceptive therapy. Since the pregnant woman is predisposed to the development of folate deficiency and the incidence 
of folate deficiency increases with increasing gestation, it is possible that if a woman becomes pregnant shortly after 
stopping oral contraceptives, she may have a greater chance of developing folate deficiency and complications attributed 
10 this deficiency, 9. The pathologist should be advised of oral contraceptive therapy when relevant specimens are sud- 
mitted. 10. Certain endocrine and liver function tests and blood components may be affected by estrogen-containng oral 
contraceptives: à. Increased sulfobromophthalein retention. b. increased prothrombin and factors Vit, VII, IX. and X, 
decreased antithrombin 3. increased norepinephrine-induced platelet aggregability. c. increased thyroid-binding globulin 
(TBG) leading to increased circulating total thyroid hormone, as measured by protein-bound iodine (PBI), T4 by column, or 
T4 by radioimmunoassay. Free T3 resin uptake is decreased, reflecting the elevated TBG, free T4 concentration i$ unal- 
tered d Decreased pregnanediol excretion. e. Reduced response to metyrapone test. INFORMATION FOR THE PATIENT: (See 
Patient Package Insert} DRUG INTERACTIONS: Reduced efficacy and increased incidence of breakthrough bieeding have been 
associated with concomitant use of rifampin. A similar association has been . 
phenytoin sodium. ampicilin. and tetracycline CARCINOGENESIS. PREGNANCY, MOTHERS: See TIONS. 
and WARNINGS. ADVERSE REACTIONS: An increased risk of the following serious adverse reactions has been associated with 
the use of oral contraceptives (see WARNINGS} Thrombophlebitis. Pulmonary embolism. Coronary thrombosis Cerebral 
thrombosis. Cerebral hemorrhage. Gallbladder disease Liver tumors. Congenital anomalies. There i$ avi- 
dence of an association between the following conditions and the use of oral contraceptives. although additional confir- 
matory studies are needed: Mesenteric thrombosis. Neuro-ocular lesions, eg., retinal thrombosis and optic neuritis. The 
following adverse reactions have been reported m patients receiving oral contraceptives and are believed to be drug- 
related: Nausea, usually the mast common adverse reaction. Vomiting. occurs in approximately Xf or less of patients 
during the first cycle. Other reactions, as a general rule, are seen much less frequently or only occasionally. Gastrointes- 
tnai symptoms (such as abdominal cramps and bloating). Breakthrough bleeding. Spotting. Change in menstrual ow. , 
Dysmenorrhea. Amenorrhea during and after treatment. Temporary infertility after discontinuance of treatment Edema 
Chloasma or melasma which may persist Breast changes tenderness. enlargement, and secretion. Change in weight 
(increase or decrease) Change in cervical erosion and cervical secretion. Possible diminution in lactation when given 
immediately postpartum. Cholestatic jaundice Migraine. Increase in size of uterine leiomyormata. Rash (allergic). Mental 
depression. Reduced tolerance to carbohydrates Vaginal candidiasis Change in comeal curvature (steepening) Intoler- 
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association has been neither confirmed nor refuted Premenstruai-like syndrome. Cataracts. Changes in libido 
Changes in appetite. Cystitis-like syndrome. Headache. Nervousness. Dizziness. Hirsutism. Loss of scalp hair. Erythema 
multitorme. Erythema nodosum Hemorrhagic erupbon Vaginitis Porphyna impaired rena! function. ACUTE OVERDOSE: 
Serious ill effects have not been reported following acute ingestion of large doses of oral contraceptives by young children. 
Overdosage may cause nausea, and withdrawal bleeding may occur in females. 
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For the pain and burning 
of acute cystitis... 


Artist's interpretation of the pain and burning 
caused by acute inflammation of the urinary 
bladder. 





Fast pain relief plus 
effective antibacterial action 


In nearly 9 out of 10 patients, 
Azo Gantanol reduced the 
pain and/or burning of acute 
cystitis within 24 hours. 


A controlled, multicenter study assessed the efficacy of 
Azo Gantanol in relieving the pain and/or burning 
associated with acute urinary tract infection. Patients 
included in the study had at least 100,000 colonies per 
mi of a sulfonamide-sensitive organism, usually E. coli. 
In 87% of patients (303 of 349) with initial symptoms 
rated “moderate to severe,” therapy with Azo Gantanol 
resulted in improvement within 24 hours.t 


Azo Gantanol combines fast symptomatic relief with 
effective antibacterial action. The analgesic phen- 
azopyridine (“Azo”) rapidly relieves pain and burning, 
while the antibacterial sulfamethoxazole (“Gantanol”’) 
achieves therapeutic blood and urine levels from 2 to 3 
hours after the initial 2-Gm dose. 


Patientsshould becautioned to maintain adequate fluid 
intake. Azo Gantanol and Gantanol (sulfamethoxazole/ 
Roche) are contraindicated during pregnancy and the 
nursing period. During therapy, perform frequent CBC's 
and urinalyses with careful microscopic examination. 


f Data on file, Hoffmann-La Roche Inc., Nutley, New Jersey 07110 


4 tablets initially followed by 2 tablets B.LD. 


H E t i ; 


Each tablet contains 0.5 Gm sulfamethoxazole and 100 mg phenazopyridine HCI 


for for 
the pain- the pathogens 


*Azo Gantanol recommended for relief of pain, followed by 
Gantanol (sulfamethoxazole /Roche) for remaining course of therapy. 


Please see brief summary of complete product information on following page. 
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Each tablet contains 0.5 Gm sulfamethoxazole 
and 100 mg phenazopyridine HCI. 


Before prescribing, please consult complete 
product information, a summary of which 
follows: 

INDICATIONS: In adults, urinary tract infec- 
tions complicated by pain (primarily pyelone- 
phritis, pyelitis and cystitis) due to susceptible 
organisms (usually E. coli, Klebsiella-Aero- 
bacter, Staphylococcus aureus, Proteus 


* mirabilis, and, less frequently, Proteus vulgaris) 


in the absence of obstructive uropathy or 
foreign bodies. 

Note: Carefully coordinate in vitro sulfonamide 
sensitivity tests with bacteriologic and clinical 
response; add aminobenzoic acid to follow-up 
culture media. The increasing frequency of re- 
sistant organisms limits the usefulness of 
antibacterials ne sulfonamides. Mea- 
sure Sulfonamide blood levels as variations may 
occur; 20 mg/100 mi should be maximum total 
level. 

CONTRAINDICATIONS: Children below age 12; 
sulfonamide hypersensitivity; pregnancy at term 
and during nursing period; because Azo 
Gantanol contains phenazopyridine hydro- 
chloride it is contraindicated in glomerulone- 
phritis, severe hepatitis, uremia, and pyelone- 
phritis of pregnancy with G.1. disturbances. 
WARNINGS: Safety during pregnancy not es- 
tablished. Deaths from hypersensitivity reac- 
tions, agranulocytosis, aplastic anemia and 
other blood dyscrasias have been reported and 
early clinical signs (sore throat, fever, pallor, 
purpura or jaundice) may indicate serious 
blood disorders. Frequent CBC and urinalysis 
with microscopic examination are recom- 
mended during sulfonamide therapy. 
PRECAUTIONS: Use cautiously in patients 
with impaired renal or hepatic function, severe 
allergy, bronchial asthma; in glucose-6-phos- 
phate dehydrogenase-deficient individuals in 
whom dose-related hemolysis may occur. 
Maintain adequate fluid intake to prevent 
crystalluria and stone formation. 

ADVERSE REACTIONS: B/ood dyscrasias 
(agranulocytosis, aplastic anemia, thrombo- 
cytopenia, leukopenia, hemolytic anemia, 
purpura, hypoprothrombinemia and methe- 
moglobinemia); allergic reactions (erythema 
multiforme, Stevens-Johnson syndrome, skin 
eruptions, epidermal necrolysis, urticaria, 
serum sickness, pruritus, exfoliative dermatitis, 
anaphylactoid reactions, periorbital edema, 
conjunctival and scleral injection, photosensiti- 
zation, arthralgia and allergic myocarditis); G./. 
reactions (nausea, emesis, abdominal pains, 
hepatitis, diarrhea, anorexia, pancreatitis and 
stomatitis); CNS reactions (headache, periph- 
eral neuritis, mental depression, convulsions, 
ataxia, hallucinations, tinnitus, vertigo and in- 
somnia); miscellaneous reactions (drug fever, 
chills, toxic nephrosis with oliguria and anuria, 
periarteritis nodosa and L. E. phenomenon). 
Due to certain chemical similarities with some 
goitrogens, diuretics (acetazolamide, thiazides) 
and oral hypoglycemic agents, sulfonamides 
have caused rare instances of goiter pro- 
duction, diuresis and hypoglycemia. Cross- 
sensitivity with these agents may exist. 
DOSAGE: Azo Gantanol is intended for the 
acute, painful phase of urinary tract infections. 
Usual adult dosage: 2 Gm (4 tabs) initially, then 
1 Gm (2 tabs) B.I.D. for up to 3 days. If pain 
persists, causes other than infection should be 
sought. After relief of pain has been obtained, 
continued treatment with Gantanol (sulfa- 
methoxazole/Roche) may be considered. 
NOTE: Patients should be told that the orange- 
red dye (phenazopyridine HCI) will color the 
urine. 

SUPPLIED: Tablets, red, film-coated, each con- 
taining 0.5 Gm sulfamethoxazole and 100 m 
phenazopyridine HCI — bottles of 100 and ! 


Roche Laboratories 
C ROCHE » Division of Hoffmann-La Roche Inc. 
© Nutley, New Jersey 07110 


QUTSTANDIN 
GYNECOLOGIC 
REFERENCE ~~ 


ee 

w* clinical 
ecologic 
oncology 


By Philip J. DiSaia, M.D. and William T. 
Creasman, M.D. 


This new book provides valuable guidelines for the 

diagnosis, treatment, and clinical management of 

common gynecologic malignancies. Key features: 

e the authors discuss current management methods 
and their own preferred suggestions 

e material covers etiology, pathological evaluation, . 
diagnosis, clinical presentation, treatment and 
management, and recurrent disease 

e topics of special interest include cancer in preg- 
nancy, breast disease, general aspects of tumor 
immunology, and adenocarcinoma of the endo- 
metrium 

1981. 488 pages, 178 illustrations. 
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EXCEPTIONAL 

“OPPORTUNITY 
FOR OBSTETRICIAN 

& GYNECOLOGIST (BC) 


* The Department of OB/Gyn at St. John’s Mercy 


Medical Center (St. Louis) with one of the nation’s 
largest OB service operations, seeks an Obstetri- 
cian and Gynecologist with leadership and teach 
ing abilities to join its full time faculty at it: 
modern, medically integrated, JCAH accredited 
facility, St. Francis Mercy Medical Center in 
nearby Washington, Missouri. Position offers 
unique opportunity to establish good volume. 
successful OB/Gyn practice in a new, up-to-date 
community hospital located in a progressive, 
charming, historic, small city environment wita 
good schools and access to numerous recreation 
facilities, yet one of the fastest growing areas in 
Eastern Missouri only 45 minutes from St. Louis. 
Position is immediately available. Call now for ad- 
ditional details or write (with CY) to: 

James G. Blythe, M.D., 

Chairman, Obstetrics and Gynecology, 

St. John’s Mercy Medical Center, 

615 South New Ballas Road, 

St. Louis, Missouri 63141 

314/569-6880. 


C 


OBSTETRICIAN & 
GYNECOLOGIST (BC) 


Full time hospital based for growing private 659 
bed major medical center (St. Louis) with compre- 


hensive and active medical school affiliations. 
One of the midwest’s largest obstetrical services 
with 6,000+ births annually. Will participate 
actively in teaching programs. Outstanding pro- 
fessional environment; modern fully equipped 
hospital presently expanding by 200 beds includ- 
ing 45 additional OB beds. Competitive compersa- 
tion and excellent benefit package. Call now or 
write (with CY) to: 


|^ James G. Blythe, M.D., 


Chairman, Obstetrics and Gynecology, 
St. John’s Mercy Medical Center, 

615 South New Ballas Road, 

St. Louis, Missouri 63141. 
314/569-6880. 
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Community Health Care 
Center Plan, Inc. 


OBSTETRICIAN 


Obstetrician/gynecologist needed for grow- 
ing multi-specialty medical group of an 
established qualified HMO, affiliated with a 
medical center and serving 26,000 mem- * 
bers. Require strongly qualified physician 
to work with OB/GYN group, midwives, 
and primary care physicians to provide 
comprehensive care. Excellent fringe 
benefits and salary with this permanent 
position to begin July 1, 1981. 


Send resume to: 


Dr. Ronald T. Rozett, Medical Director 
CHCP 

150 Sargent Drive 

New Haven, CT 06511 


An Equal Opportunity Employer M/F 


OB/GYN 
PHYSICIAN NEEDED 


Bryan Memorial Hospital, Durant, OK, is 
seeking a board certified /board eligible 
OB/GYN Physician. The community is 
located 8 miles from beautiful Lake 
Texoma, 85 miles from Dallas, and 125 
miles from Oklahoma City. Ideal location. 
Population 14,000. Catchment area 
30,000. Home of Southeastern Okla- 
homa State University. Hospital is a J.C.A.H. 
8O bed facility with very modern OR. 
LC.U, labor/delivery areas and other an- 
cillary facilities. Present active staff in- 
cludesone OB/GYN, one pediatrician, two 
surgeons, four general practitioners, three 
cardiologists, one radiologist. Urology, 
pathology, neurology services are also 
readily available. Clinic space available. 
Hospital and chamber of commerce is 
sponsoring generous guarantee. 


Please send CV. to: 
Administrator, 
Bryan Memorial Hospital 
Durant, OK 74701 
Telephone (4O5) 924-3O8O 
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- Submission of contributions. Manuscripts should in gen- 
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ment, signed by one author: “The undersigned author trans- 
fers all copyright ownership of the manuscript (title of 
article) to The C. V. Mosby Company in the event the work is 
published. The undersigned author warrants that the article 
is original, is not under consideration by another journal, 
and has not been previously published. I sign for and accept 
responsibility for releasing this material on behalf of any 
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tee, warrant, or endorse any product or service advertised in 
this publication, nor do they guarantee any claim made by the 
manufacturer of such product or service. 
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Communications in Brief, limited to 2, Current Investigation 
and Clinical Opinion, limited to 6, and Current Devel- 
opments, for which there is no limit. Illustrations accompany- 
ing manuscripts should be numbered, provided with suitable 
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typed on a separate sheet of paper. 

A footnote should be included which gives the name and 
complete mailing address of the person to whom reprint re- 
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SPOT- RESISTANT 
” ORAL CONTRACEPTION 
IS HERE! 


It's LO/OVRAL 30. And here's how it 
holds spotting and breakthrough 
bleeding to a minimum: Hormone 


throughout the cycle. Hormone bal- 
ance made possible with a very low 
dose ora! contraceptive because of 
the supportive progestational activity 
of norgestrel, Wyeth's exclusive 
progestogen. 


Regular withdrawal bleeding, too 
despite its low dose. In clinical trials 
amenorrmhea—defined as absence of 
bleeding in the 7 pill-free days—was 
reported in only 2.1% of total cycles. 
And when defined as absence of 
bleeding for 60 days or more (as it 
often is), the incidence was only 0.2%.* 


And comfort for most patients* 
thanks to the same balance that 
helps prevent spotting and break- 
through bleeding. In the clinical trials, 
most patients stayed free of com- 
mon side effects such as nausea 
(0.6% of cycles), vomiting (0.1%), 
depression (0.5%) and acne (0.9%). 


"^ 
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p v Laboratories 


d Copyright ©1980; Wyeth Laboratories. All rights reserved 
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Biopsy of intact endometrium in sta 
ble, progestogen suppressed state 
Small, tubular gland in loose stroma 
without hemorrhage, fragmentation 
or debris characteristic of desqua- 
mating endometrium 


Even in the first cycle, the effective 
action of LO/OVRAL on the endo- 
metrium, such as you see here, 
provides the resistance against 
spotting and breakthrough bleed- 
ing You hope to achieve 


— 
“AND CLINICALLY. 


4.2% SPOTTING — oon 
Total Cycles— 4.2% 
2.9% BREAKTHROUGH BLEEDING Jong Stig: 


Total Cycles—2.9% 
0% 100% 


A near-spotless record— 
in clinical trials'involving 22,489 cycles* 


*Serious as well as minor adverse reactions have been reported following the use of all 
oral contraceptives. Contraindications, Warnings, Precautions, Adverse Reac tions, etc. in 
the accompanying In Brief should be carefully considered 


Se@full prescribing information 


each tablet contains 0.3 mg norgestrel with 0.03 mg ethinyl estradiol, Wyeth 


„With a near-spotless record! 


See important information on following page 




















should not be used in women with 
tions: 1. Th lebitis or 

z deep-vein 
thrombophlebitis or thromboembolic diso 


. Cerebral-vascular or coronary-artery deu. 
4. Known or suspected carcinoma of the breast. 


rette smoking increases the risk of serious 
— side 


strong! not to 

The use of oral contraceptives is associated with increased risk 
of several serious conditions, —— thromboembolism, 
stroke, myocardial infarction, hepatic adenoma — 

disease, hypertension lioners rescribing oral 
contraceptives should be familiar with the following information 
relating to these risks 


1. Thromboembolic Disorders and Other Vascular Problems— An 
increased risk of thromboembolic and thrombotic disease associated 
with use of OC's is well established. Three principal studies in 
Great Britain and 3 in the U.S. have demonstrated increased risk 
of fatal and nonfatal venous thromboembolism and stroke, both 
hemo ic and thrombotic. These studies estimate that users of 
OC's are 4 to 11 times more likely than nonusers to develop these 
diseases without evident cause 
CEREBROVASCULAR DISORDERS—In a collaborative American 
of cerebrovascular disorders in women with and without 
p ng Causes, it was estimated that the risk of hemo! ic 
stroke was 2.0 times greeter in users than nonusers and the risk of 
oe stroke was 4 to 9.5 times greater in users than in 









— 


(smoking is considered a major predisposing condition to n are 
about twice as likely to have a fatal MI as nonusers who do not 
smoke. OC users who are also smokers have about a 5-foid 
increased risk of fatal MI compared to users who do not smoke. but 
p a 10- to 12-fold increased risk compared to nonusers who do 
smoke. Furthermore, amount of si pl also an important 
ive risks, however, 


exists, but to a lesser extent 
RISK OF DOSE— In an —— of data derived from several national 
adverse-reaction reporting systems, British investigators concluded 


that risk of thromboembolism, gn nts, thrombosis, is 


DISEASES—A large prospective study carried out in the UK 
estimated the mortality rate per 100,000 women per year trom 
diseases of the circulatory system for users and nonusers of OC's 
according to age, smoking habits, and duration of use. Overall 
excess death rate annually from circulatory diseases ^ OC users 
pode rmbt ba 20 Dik 100.000 we RO 0T 00,000: 
ages 35-44—33/100.000; ages 45-49—140/100, 000), risk being 
concentrated in older women, in those with long duration of use, 
and in cigarette smokers. It was not possible. however, to examine 
— ap of age, smoking, and duration of use, nor to 
compare effects of continuous vs. intermittent use. Although the 
study showed a 10-fcid increase in death due to circulatory diseases 
in users for 5 or more years, all these deaths occurred in women 35 
or older Until larger numbers of women under 35 with continuous 
use for 5 or more years are available, it is not possible to assess 
magnitude of relative risk for this younger group. Available data 
rel phases ear dms analyzed to estimate risk of 
death associated with various methods of contraception. Estimates 
HL. risk of death for each method include combined risk of 
raceptive method (e Eg , thromboembolic and thrombotic 
pay a in the —* of OC's) Les — attributable to pregnancy or 
abortion in event of method failure. This latter risk varies with 
effectiveness of The study concluded that mortality 
associated with all methods of birth control is low and below that 
associated with childbirth, with the exception of OC's in women over 
40 who smoke. Lowest mortality is associated with condom or 
up ion. Risk of thromboembolic 
and thrombotic disease associated with OC's increases with ae 
atter about 30 and, for MI, is further increased by 
lesterolemia, obesity, — or history of pe-ecamtc 


wionioenbohc an and 


* complications has been repo 
If feasible, OC's should be be discontinued at least 4 weeks before 
surgery of a type associated with increased risk of thromboembo- 
lism or nm immobilization 
Ocular L aer Thare. have bean NOOIIS ol neuro-ocular lesions 


© suchas optic neuritis or retinal thrombosis associated with use of 


OC's. Discontinue OC's if there is unexplained. sudden or gradual. 
partial or complete loss of vision; onset of proptosis or diplopia, 
papilledema; or retinal-vascular lesions, and institute appropriate 
diagnostic and therapeutic measures 

3. Carcinoma— Long-term continuous administration of either 
natural or € estrogen in certain animal species increases 
frequency of carcinoma of the breast, cervix, vagina, and liver. 
Certain synthetic progestogens. none currently contained in OC's, 
have been noted to increase incidence of mammary nodules, benign 





women without predisposing risk factors (eg. irregular bleeding 
at the time OC's were first given, polycystic ovaries), — all 
occurred in women who had used a sequential OC 

no longer marketed. No evidence hes been reported suggesting 
increased risk of endometrial cancer in users of conventional 
combination or progestogen-only OC's. Several studies have found 
no increase in breast cancer in women taking OC's or estrogens 
One study, however, while also noting no overall increased risk of 
breast cancer in women on OC's, found an excess risk in sul 
of OC users with documented benign breast disease. Redu 
occurrence of benign breast tumors in users of OC's has been well 


documented. In summary, there is at present no confirmed evidence 


from human studies of increased risk of cancer associated with 
OC's. Close clinical surveillance of all women on OC's is, 


nevertheless, essential. In all cases of undiagnosed persistent or re- 
nostic measures 
ith a strong family 


Current abnorma! vaginal bleeding, appropri — d 
should be taken to rule out — 

history of breast cancer or with breast node. fibrocystic disease, 
or abnormal mammy 
if they elect to use OC's 

4. Hepatic Tumors—Benign 
1o be associated with use of 
with high hormonal poten 


ic adenomas have been found 
s. One study showed that OC's 
ware associated with higher nsk 
than lower potency OC's. Although benign, hepatic adenomas 
may rupture and may cause p- through intra-abdominal 
hemorrhage. This has been reported in short-term as well as 
long-term users. Two studies relate nsk with duration of use of 
OC's, the risk being much greater after 4 or more years use 
While hepatic adenoma is rare. it should be considered in 
women presenting abdominal pain and tenderness, abdominal 
mass or shock. A few cases of hepatocellular carcinoma have 
been reported in —— on OC's. Relationship of these drugs 
to this type of malignancy is not known 
5. Use in or Immediately Preceding Pregnancy, Birth Defects 
in Offspring, and Malignancy in Female Offspring— Use ot 
female sex hormones—both estrogenic and progestational 
oisprng has early pregnancy may seriously age the 
spring. It has been shown that females exposed in utero to 
lbestro!. a nonsteroidal estrogen. have increased risk 
of dE in later life a form of vaginal or cervical cancer 
ordinarily extremely rare. This risk has been estimated to be of 
the order of 1 in 1.000 exposures or less. Although there is no 
evidence now that OC s further enhance risk of developing this 
type of malignancy, such patients should be monitored with 
particular care if t they elect to use OC's. Furthermore, 30 to 90% 
of such exposed women have been found to have epithelial 
cha the vagina and cervix. Although these —— are 
histological »" benign, it is not known whether this ition i$ a 
precursor of vaginal "D Male children so exposed may 
develop abnormalities of — tract. Although similar 
data are not available with use of other estrogens, it cannot be 
presumed they would not induce similar changes. An increased 
risk of congenital anomalies, including heart defects and limb 
defects, has been reported with use of sex hormones, includi 
OC's, in pregnancy. case-control study estimated a 4 7-fo 
increase in nsk of limb-reduction detects in infants exposed in 
utero to sex hormones (OC's, hormonal withdrawal tests for 
—— or attempted treatment for threatened abortion). 
me exposures involved only a few days Data suggest that 
risk of limb-reduction defects in exposed fetuses is somewhat 
less than 1 in 1,000 live births. In the past, female sex 
hormones have been used during pregnancy in an attempt to 
treat threatened or habitual abortion t is considerable 
evidence that estrogens are ineffective for these indications. 
and there is no evidence from well-controlled studies that 
progestogens are effective. There is some evidence that triploidy 
and possibly other types of polyploidy are increased among 
abortuses from women who become pregnant soon after 
ceasing OC's, Embryos with these anomalies are virtually always 
aborted spontaneously. Whether there i5 an overall increase in 
spontaneous abortion of pregnancies con soon after 
stopping OC's is unknown. It is recommended that, for any 
patient who has missed 2 consecutive periods, pregnancy 
's. If the patient has 







ming pregnant use an alternate form of cont n for a 
perd oF of time before — to conceive. Many clinicians 
recommend 3 months, although no precise information is 

available on which to base this The administration ot 
rogestogen-estrogen combinations to induce withdrawal 
| erm: Should not be used as a test of pregnancy. 

Galibladder Disease— Studies report increased risk 
ot —— confirmed gallbladder disease in users of OC's 

and estrogens. In one study, increased risk after 
—— use and doubled after 4 or 5 years use. In one of the 

studies, increased risk was apparent between 5 and 

12 months use 
7. Carbohydrate and Lipid Metabolic Effects— Decrease in 
glucose tolerance has been observed in a significant percentage 
of patients on OC's. For this reason, prediabetic and diabetic 
patients should be carefully observed while on ER E Increase in 
triglycerides and total phospholipids has been observed in 
E on OC's; clinical significance of this finding remains to 


B. Elevated Blood Pressure—increase in blood pressure has 
been reported in patients on OC's. In some women, 
hypertension may occur within a few months of beginning OC's 
In the 1st year of use, prevalence of women with hypertension is 
low in users and be no higher than that of a comparable 
proup of nonusers alence in users increases, however, with 
e exposure, and in the 5th n of use is 2V to 3 times the 








revalence in the pes is also strongly 
come with development oly hypertension in OC users 
Women who previously have had hypertension during pregnancy 


may be more likely to Bio die —* of blood pressure on 
OC's. Hypertension that develops as a result of taking OC's 
usually returns to normal after discontinuing the drug 

9. Headache—Onset or exacerbation of migraine or 
development of headache of a new pattern which is recurrent, 
persistent. or severe, requires discontinuation of OC's and 
evaluation of the cause 

10. Bleeding Irregularities— Breakthrough bleeding. spotting. 
and amenorrhea are frequent reasons for patients discontinuing 
OC's. In breakthrough bleeding, as in all cases of irregular 


roups 


rams should be monitored with particular care 






amenorrheic after eee ugs bad s. Women with these pre- 
existing problems shouid be advised of this possibility and 
encouraged to use other methods. Post-use anovulation, 
me — may also occur in women without previous 


Dg oer Pregnancy— Ectopic as well as intrauterine 
p nancy may occur in contraceptive failures 
2. Breast-feeding—OC's given in 8* postpartum period may 
interfere with lactation and decrease and quality ot 
breast milk. Furthermore, a small traction the hormones in 
OC's has been identified in the milk of mothers on OC's. effects. 
if any, on the breast-fed child have not been determined. If 
feasible, defer OC's until infant has been weaned 
Precautions—GENERAL—1. A complete medical and family 
history should be taken prior to initiation of OC's. Pretreatment 
and periodic physical examinations should include special 
reference to blood pressure, breasts, abdomen and pelvic 
ee. including Pap smear and relevant laboratory tests 
As a genera! rule OC's should not be prescribed for longer than 
1 year without another physical examination 
2. Under influence of estrogen-progestogen preparations, 


Place with observed and te 
the aug discontinued if depression 
Patients becoming significantly 

E S should stop OC's and use an alternate 
— to try to determine whether the symptom is drug- 


4 Y en cue d VE e iMd retention. They should 
be prescribed with caution, and only with careful monitoring. in 
patients with conditions which might be aggravated by fluid 
retention, such as convulsive disorders, migraine syndrome, 
asthma, or cardiac or renal insufficiency. 

5 Feed sded yan dg nde. during p pregnancy have 
an increased risk of recurrence while on OC's. If jaundice 
develops, OC's should be —— 

6. Steroid hormones may be metabolized in patients with 
impaired liver tunction and should be administered with caution 
7. OC users may have disturbances in normal tryptophan 
metabolism which may result in 1 relative pyridoxine deficiency 
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De depressed by Cs am 
development of 


B. Serum levels may 
pregnant woman is porn deg 

deficiency and incidence of folate deficiency creber r^ 
increasing gestation. it is possible that if a woman becomes 
pregnant shortly M OC's, she may have a greater 
oe of —— ciency and complications 

9 The pathologie should be advised of OC therapy when 
relevant specimens are submitted 
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à Increased sullobro mophthalein retention. b. Increased 
prothrombin and (iram VII, Vill, IX, and X. decreased 

antithrombin 3, increased ni —— platelet . 


aggregability c. Increased Asien lin (788) 
leading to increased circulati tal ed hormone 
— by protein-bound ‘ovine (PBI), T4 by column: or or 


T4 by ——— T3 resin uptake is decreased 
reflecting the elevated T4 concentration is unaltered 
d —— Lv sac excretion. e 
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Patterns of fetal lamb regional cerebral blood flow 
during and after prolonged hypoxia: Studies during 
the posthypoxic recovery period 


STEPHEN ASHWAL, M.D. 
JOHN S. MAJCHER, M.S. 
LAWRENCE D. LONGO, M.D. 


Loma Linda, Cali ornia 


in an effort to determine to what extent cerebral blood flow (CBF) varies in different parts of the 
brain after prolonged fetal hypoxia, we measured flow to 34 regions. In seven chronically 
catheterized fetal lambs at 130 to 140 days’ gestation, flow was measured by means of radioactive 
labeled microspheres during a control period, during hypoxia, and at 4, 24, and 48 hours after 
hypoxia: Control blood flow to cortical, subcortical, and brain stem structures respectively equaled 
221, 237 and 275 ml - min-'-100 gm-. After 90 minutes of hypoxia, flows respectively increased 
67%, 93%, and 160% to these areas, suggesting preferential shunting of flow to critical brain stem 
regions. By 4, 24, and 48 hours after hypoxia the regional flows had returned to values not 
significantly different from control values. We conclude that: (1) significant fetal regional cerebral 
blood flow differences occurred in utero, with brain stem and subcortical flows being greater than 

. flows to other regions of the brain; (2) during prolonged intrauterine hypoxia, total cerebral blood 
flow increased about 95%, with eviderice of preferential shunting to critical brain stem regions; (3) 
during the posthypoxic recovery period at 4, 24, and 48 hours, flows returned to normal, indicating 
no evidence of a postischemic hypoperfusion syndrome or impairment of the microcirculation. 
(AM. J. OBSTET. GYNECOL. 139:365, 1981.) 


From the Division of Perinatal Biology, the Departments INTRAUTERINE HYPOXIA associated with fetal dis- 
of Pediatrics, Physiology, and Obstetrics and Gynecology, : : 
School of Medicine, Loma Linda University. trese CODSDEBIGS ODE of Ine most important problems of 
: . : pregnancy. In various mammalian species, periods of 
ALET nha Onatëd:States Public Health: Service partial to total asphyxia produce significant elevations 
TAN . NP 
of cerebral blood flow (CBF) that endure for the dura- 


Presented in part at the Twenty-seventh Annual Meeting tion of the hypoxic episode." Recovery blood flow val- 


of the Society for Gynecologic Investigation, Denver, 


Colorado, March 19-22, 1979. ues are dependent on the duration and magnitude of: .. 
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Pediatrics, School of Medicine, Loma Linda University, gested that, following a hypoxic-ischemic episode, fetal 
Loma Linda, California 92350. CBF decreases markedly with preferential shunting to 
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Table I. Fetal CBF during and after hypoxia 





Total brain 
Cortex 

Gray matter 
White matter 
Subcortex 
Brain stem 
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Control 


(ml - min - 100 gm?) 


208.3 (+36.7) 
291.9 (+74.7) 
243.1 (+76.1) 
183.0 (+71.4) 
237.4 (+60.0) 
275.1 (+89.9) 


*Significance: P < 0.01. 


Table II. Organ blood flows 





Brain 


Heart 
Lungs 
Kidneys 


Adrenal glands 


Placenta 






Control 


(ml - min - 100 gm™>) 


208.3 (+36.7) 
220.6 (+24.5) 
405.3 (+104.2) 
151.7 (+18.2) 
189.9 (+33.5) 
126.2 (+13.8) 


28.9 (+56.0) 
=70.0 (+90:1) 
56.7 (+92.4) 
22.2 (+87.3) 
59.1 (+81.8) 
754.8 (+156.7) 


-08.3 (+56:0) 
£38.3 (+75.5) 
289.3 (+97.0) 

91.5 (+22.5) 
$69.7 (+60.7) 
27,2 (+15.8) 


Change at 90 minutes of hypoxia 
(ml - min - 100 gm) 


Change at 90 minutes of hypoxia 
(ml - min : 100 gm) 





Change at 4 hours after hypoxia 
(ml - min - 100 gm) 5 
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Percent * 
+95.9* 235.8 (+43.5) +9.1 
467.3* 238.5 (+66.8) 0.9 i 
+67.3* 240.6 (+68.9) —7.4 
+76.1* 238.2 (+63.1) 422.1 g 
+93.3* 300.7 (+60.9) +22.6 
+156.2* 377.7 (+78.6) +30.5 








Change at 4 hours after hypoxia 
(ml - min - 100 gm ^) 






Percent 
T95.9* 235.8 (+43.5) +9.9 
+279.9* 367.0 (+59.8) +61.8} 
—28.6 128.9 (+38.9) —68.1 
—-89.7* 201.0 (+41.6) +35.6 
+410.6* 631.7 (+138.6) + 228.6} 
+0.9 103.8 (+15.4) —154 


*Significance: p « 0.01. 
TSignificance: p < 0.05. 


some parts of the fetal brain.!? It is this seconda y:cere- 
bral hypoperfusion caused by the development of dif- 
fuse cerebral edema and impairment of tae mi- 


| crocirculation that has been postulated to cortribute 


significantly to brain injury.* In adult dogs total cere- 
bral ischemia for 15 minutes is followed by m_rkedly 
increased intracranial pressure and a threefold in- 
crease in cortical blood flow.'! Forty minutes afer res- 
toration of the cerebral circulation, CBF falls to50% of 
the control value despite a normalization of irtracra- 
nial pressure, and during this time cerebral 5xygen 
consumption and glucose metabolism reman well 
below control values. In gerbils, unilateral or Eilateral 
carotid occlusion for 1 hour results in an alt-red to 
absent electroencephalogram. Following the -estora- 
tion of cerebral circulation the flow increases for. 5 to 10 


minütes, followed by a decrease to 50% of the control’ 


value despite an increase in cerebral metabolic rate. 
No previous studies have examined the changes 
which occur in fetal CBF for prolonged time 3eriods 
after a hypoxic insult. Therefore, in an effort to un- 
derstand further the effects of prolonged intrauterine 


- hypoxia we have determined to what extent regional 


CBFs change during prolonged intrauterine Lypoxia 
as well as during a 48-hour recovery period., 


Material and methods 


We studied seven ewes of 120 to 140 days’ gestation 
and their fetuses. We anesthetized the ewe with 2 ml of - 


. 0.296 tetracaine hydrochloride given intraspinally, in 


addition to 400 mg of sodium pentobarbital intrave- 
nously. We placed Tygon catheters (2.3 mm outside 
diameter) in a branch of the maternal popliteal artery. 
Through a small hysterectomy incision, we extracted a 
fetal hind limb. Following the injection of local anes- 
thesia (1 ml of 0.5% lidocaine), we placed catheters (1.8 
mm outside diameter) into both a dorsal pedal artery 
and vein and advanced the tips respectively into the ' 
decending aorta and inferior vena cava below the duc- 
tus venosus. Through a separate small incision we also 
extracted a fetal forelimb and, after anesthetizing the 
skin, placed two catheters, one from the radial artery 
into the brachiocephalic artery or the ascending aorta 
and one from the cephalic vein into the superior vena 
cava. In addition, we positioned an amniotic fluid 
catheter over the left chest wall. Following closure in 
layers, we exteriorized the fetal and maternal catheters 
to the ewe's flank and allowed the ewe to recover. 
Five or six days after operation, we carried out the 
experiments. We recorded control fetal and maternal 
blood pressures and heart rates. In addition, we ob- 
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Change at 24 hours after hypoxia | Change at 48 hours after hypoxia 
(ml - min - 100 gm) (ml > min + 100 gm) 






Percent 


220.0 (+30.7) — 412 


235.8 (+14.7) +7.0 


296.3 (464.5) ^ —5.0 2729 (+51.2) 416.0 
238.1 (+78.0) ^ -84 995.5 (+64.7) $14.1 

* 905.8 (+45.1) +43 939.2 (+36.9) 493.6 
278.4 (+67.4) +13.2 300.5 (+26.4) 492.5 

* — 889.3 (+90.1) +16.6 378.6 (£37.2) 432.1 






Change ai 24 hours after hypoxia 
(ml - min - 100 gm) 


Change at 48 hours after hypoxia 
(ml > min - 100 gm) 







Percent 


220.0 (+30.7) +1.2 235.8 (+14.7) +7.0 
306.3 (+28.6) +34.2* 487.3 (£143.9) +112.9 
423.0 (4108.9) +44 627.1 (£156.9) +46.5 
172.3 (+11.9) +16.7 212.6 (+38.9) +34.3 
338.0 (+60.6) 73.9 574.8 (+141.1) 205.21 
113.8 (411.7) —7.5 92.2 (x11.9: —81.01 


tained anaerobic heparinized blood samples from the 
maternal artery, fetal ascending and descending 

aortas, and superior and inferior venae cavae for 
measurement of oxygen and carbon dioxide tensions 
and pH, with appropriate microelectrodes (Radiometer 
ABL 2, London Company, Westlake, Ohio), and the 
hematocrit. 

In order to determine blood flows to the various re- 
gions of the brain and other organs, we used micro- 
spheres 15 (+1) & in diameter labeled with “Co, Cr, 
138n, Sr, or *$Sc (Minnesota Mining and Manufactur- 
ing Co., St. Paul, Minnesota). These were suspended in 

. a solution of 10% dextran and 0.05% polyoxyethylene 
sorbitan monooleate (Tween 80) to minimize aggrega- 
tion and provide for even distribution. Prior to the ex- 
periment, we placed vials containing microspheres into 
an ultrasonic bath for 10 to 30 minutes for dispersion. 
'To measure control blood flows, we injected the micro- 
spheres over a 15-second period into the inferior (two 
thirds) and superior (one third) vena cava. During the 
period of injection and for 75 seconds thereafter, we 
withdrew blood reference samples at a rate of 4.8 
ml: min”! simultaneously from both the ascending 

" and the descending aorta, by means of an infusion- 
withdrawal pump (Model 972, Harvard Apparatus 
Company, Inc., Millis, Maine). 

After placing the ewe's head in a plastic hood, we 
induced hypoxia by having the ewe inspire 9% to 10% 
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oxygen and 5% carbon dioxide to offset the respiratory 
alkalosis induced by hyperventilation, at a gas flow rate 
of 15- L- min '. We sampled blood from the fetal 
ascending aorta every 5 minutes until the oxygen ten- 


` sion equaled 12 to 15 torr. This was considered our 


zero time reference for institution of hypoxia. At 90 
minutes after the onset of hypoxia, we injected radio- 


_nuclide-labeled microspheres. We obtained blood for 


complete blood gas determinations prior to the mi- 
crosphere injection and restored fetal blood volume 
with an equal volume of maternal blood. Occasionally 
we administered 3 to 5 ml of sodium bicarbonate in 
order to correct the metabolic acidosis induced by 


. hypoxia. At the end of the 90-minute hypoxic period, 


we removed the hood and allowed the ewe to breathe 
room air and recover. At 4, 24, and 48 hours after 
hypoxia we injected microspheres labeled with differ- 
ent radionuclides and obtained blood gas determina- 
tions and monitored fetal and maternal cardiovascular 
functions. 

The ewe and fetus were then killed with 30 ml of 


- T61 (National Laboratories Corp., Summerville, New 


Jersey). The fetus was removed, towel dried, and 
weighed, and the major fetal organs (heart, lungs, liver, 
gastrointestinal tract, kidneys, adrenals, and spleen) as 
as well as the placental cotyledons and amniotic mem- 
branes were removed, weighed, ashed, and reweighed. 
We dissected the fetal brain into 34 discrete regions, 
including the following: cortical structures—the gray 
and white matter of the frontal, parietal, temporal, and 
occipital lobes; subcortical structures—thalamus, hypo- 
thalamus, caudate nucleus, hippocampus, and cerebel- 
lum; brain stem structures—midbrain, pons, and 
medulla; and the cervical spinal cord. These were 
weighed separately and placed into plastic-covered 
vials. Radioactivity was determined in all samples 
(Auto-Gamma Scintillation Spectrometer, Model 5912, 
Packard Instrument Company, Inc., Downers Grove, 
Illinois). Specimens from the brain weighed approxi- 
mately 5 gm and contained 400 to 800 microspheres. 
By means of a digital computer, we calculated the 


. quantity of. microspheres per organ and then con- 


verted the counts to absolute blood flows, expressed as 
ml: min^': 100 gm organ weight ', ml - min"! - kg 
fetus^!, relative flow, and percent of cardiac output. 
For each variable under consideration we performed 
statistical calculations on the control measurements, the 
experimental measurements, and the paired differ- 
ences between experimental and control values. We 
computed mean values, standard deviations, and stan-’ 
dard errors of the means and used the paired t test to 
determine the significance of changes from control. 
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Fig. 1. Control total and regional fetal CBF (ml - min™ - 100 gm^!) to discrete regions of the brain. 
Regional values are based on combined data for both right and left sides of brain. The values are 


means (+SEM) from seven lambs. 


Results 


Control total and regional fetal CBF. Total fetal 
CBF equaled 208.3 (+36.7 SEM) ml : min™'- 100 gm 
brain tissue”! (Fig 1, Table I). Flow was not uniform to 
all parts of the brain, however, and Fig. 1 shows the 
hierarchy of blood flow with an increase from a 
cephalad toa caudad direction. Thus, the mean cortical 
blood flow equaled 221.2 (+74.7) ml- min" !- 100 
gm", the subcortical flow was 237.4 (+60.0) ml- 
min ! - 100 gm™', and the brain stem flow was 275.1 
(+89.9) ml * min^! - 100 gm"! Table I). There was a 
surprising consistency of similar blood flows to various 
structures within the major regions, except for a mean 
cortical gray matter flow of 243.1 (+76.1) ml: 
min ! - 100 gm™ as compared to a white matter blood 
flow of 183.0 (€71.4) ml - min“! : 100 gm !. 

Fetal blood gases and cardiovascular response dur- 
ing and after hypoxia. Fig. 2 depicts the changes in 
oxygen and carbon dioxide tensions in the fetal ascend- 
ing and descending aorta and the pH during and after 
the 90-minute hypoxia. During the entire hypoxic pe- 

- riod, the ascending aortic oxygen tension was main- 
tained at 12 to 15 torr while the carbon dioxide tension 
remained relatively constant at 48 torr. Fetal pH de- 


creased from a control value of 7.34-(+0.01) to 7.22 
(£0.01) at 90 minutes. During the recovery phase, 
these values returned to the control values by 4 hours 
and remained at these levels at 24 and 48 hours. 

Fig. 3 shows that the fetal mean arterial blood pres- 
sure was 49 mm Hg and did not vary significantly dur- 
ing the experiment. The control fetal heart rate was 
162bpm, and during hypoxia it increased slightly. By 4 
hours after hypoxia it had increased 20% above control 
to 194 bpm, after which it steadily decreased. At 90 
minutes of hypoxia the cardiac output remained rela- 
tively constant at 727 (+64) ml: min !- kg fetal 
weight" !; however, the fraction of cardiac output to the 
brain doubled to 9.2% (+0.6%) from 4.2% (0.895). 

Changes in regional cerebral blood flow during 
hypoxia. As shown in Fig. 4, after 90 minutes of 
hypoxia, blood flow to the brain stem increased to 
704.8 (+156.7) from 275.1 (+89.9) ml + min^! - 100 
gm !, flow to subcortical regions increased to 459.1 
(+81.8) from 237.4 (+60.0) ml: min '- 100 gm", 
and flow to the cortex increased to 370 (+90.1) from 
221.2 (+74.7) ml - min - 100 gm'!. Table I shows the 
mean changes (SEM) in absolute flow at 90 minutes 
of hypoxia and during the recovery period at 4, 24, 
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Fig. 2. Fetal ascending aortic Poz, oxygen content, Pco,, and 
pH before hypoxia, during the 90-minute hypoxic period, 
and during the recovery period at 4, 24, and 48 hours. Mean 
values + SEM. 


and 48 hours. In all regions, flow at 4 hours after hy- 
poxia did not differ significantly from control values 
and remained constant at 24 and 48 hours (Table I and 
Fig. 4.) 

Fig. 5 shows the percent increase in blood flow to the 
major regions of the brain and demonstrates a prefer- 
ential increase of blood flow to the brain stem. For 
instance, flow to the brain stem increased 156% above 
control values at 90 minutes as compared to the 67% 
increase in the cortex and the 93% increase in the sub- 
cortex. However, we observed no evidence of prefer- 
ential shunting of blood flow to certain brain regions 
during the recovery periods. 

Changes in organ blood flow during and after 
hypoxia. During hypoxia, blood flow to the heart and 
adrenal glands also increased and remained elevated 
during the entire 48-hour recovery period. Blood flows 
to the lungs and kidneys decreased during hypoxia but 
returned to values slightly higher than control levels by 
48 hours. Table [I shows the mean changes in flow 
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Fig. 3. Mean arterial blood pressure, heart rate, and percent 
cardiac output to brain before hypoxia, during the 90-minute 
hypoxic period, and during the recovery period at 4, 24, and 
48 hours. Mean values + SEM. 


during and after the hypoxic period as both an abso- 
lute value and a percent change. 


Comment 


Control regional CBF. The control value of total 
cerebral flow of 208.3 (+36.7) ml - min: 100 gm"! 
found in this study (Fig. 1 and Table I) is some- 
what higher than our previous value of 155 (+16) 
ml: min: 100 gm '.' We suspect that this resulted 
primarily from both a higher mean cardiac output of 
727 (£64) ml: min! - kg fetal weight! as compared 
to a value of 551 (+38) ml - min^! - kg! and a higher 
mean Pco, of 48 torr in this group. as compared to a 
mean value of 42 torr in our previous study. 

The hierarchy of control regional blood flows ob- 
served in this study confirms our previous finding of 
the increase in CBF in progression from a cephalad to a 
caudad direction (Table I), the mean flows of the cor- 
tex, subcortex, and brain stem respectively equaling 
221.2, 237.4, and 275.1 ml : min: 100 gm^'. There 
was a surprising consistency of blood flows to various: 
structures within the major regions except for an ele- 
vation of mean cortical gray matter flow (to 243.1) as 
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Fig. 4. Changes in total and regional fetal cerebral blood flow 
(ml: min"! - 100 gm™) to the cortex, subcortex, and brain 
stem during the 90-minute hypoxic period and in the recov- 
ery period at 4, 24, and 48 hours. Values are means SEM. 


compared to mean white matter flow (183 ml: 
min^! - 100 gm). 

Changes in regional CBF during hypoxia. After a 
90-minute period of moderate hypoxic stress in which 
the mean oxygen tension decreased to 15 from 28 torr, 
total and regional CBFs increased significantly above 
control values (Fig. 4.) Thus, total cerebral flow in- 
creased 96%, while the increases for the cortex, subcor- 
tex, and brain stem respectively were 93%, 67%, and 
156%. These values differ from those of our previous 
study in which flows to the cortex and brain stem re- 
spectively increased 99% and 126%. We interpreted 
these later findings as showing that the brain’s circula- 
tory response to hypoxia isa generalized phenomenon, 
that is, all areas show a similar increase in flow. In this 
study, the percent increase in flow to the brain stem was 
twice that to the cortex, suggesting the possibility of 
preferential shunting of blood to these critical regions 
ofthe nervoussystem during hypoxicstress. This prefer- 
ential shunting would serve as an important mechanism 
in the fetus and might explain previous neuropatho- 
logic studies by other investigators which demonstrated 
preservation of brain stem structures in the fetal mon- 
key during periods of “partial prolonged intrauterine 
asphyxia.”* It is still possible that an alternative adap- 
tive protective mechanism associated with differences 


- in fetal regional brain metabolism exists, and further 


studies of both regional CBF and metabolism are nec- 
essary to answer these critical questions. 
In premature infants, subependymal and intraven- 
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tricular hemorrhage have been documented in more 
than 40% of cases by computerized tomography.? It has 
been suggested that hypoxic-ischemic injury to the 
germinal matrix periventricular region predisposes 
these areas to hemorrhage.” Thus, when the blood 
pressure of the newborn infant is restored to normal or 
above normal values or when hypercarbia develops be- 
cause of severe hyaline membrane disease, CBF may. 
increase substantially and the increased perfusion in 
the periventricular region could result in local hemor- 
rhage. Our studies in the fetus have shown no sig- 
nificant shunting of CBF to subcortical periventricular 
structures such as the caudate nucleus, hypothalamus, 
or thalamus. Thus, if hyperperfusion of the periven- 
tricular region does occur and is contributory to the 
development of intraventricular hemorrhage, these 
studies suggest that this phenomenon is associated with 
a generalized increase in CBF and not specific regional 
differences. 

Changes in regional CBF after hypoxia. We deter- 
mined total and regional CBFs at 4, 24, and 48 hours 
after the 90-minute period of hypoxic stress. By 4 
hours all flows had returned to values slightly but not 
significantly different from control values (Fig. 4). At 
24 and 48 hours similar values of flow to the total brain 
and all regions were observed. These findings are of 
interest in lieu of previous work in which postischemic , 
hypoperfusion developed after varying periods of 
total cerebral ischemia, produced in dogs by aortic 
crossclamping or in gerbils by carotid artery occlu- 
sion.® !! In these studies, after cerebral circulation was 
restored, CBF substantially increased, but, after 5 to 40 
minutes, flows decreased to less than 50% of control 
values, where they persisted for several hours. The 
mechanism of this phenomenon is not well understood 
although local tissue alkalosis,? neurogenic factors as- 
sociated with the release of vasoactive substances,” 
cerebral edema formation with impingement on the 
microcirculation, and a marked imbalance between 
energy metabolism and flow® have all been postulated. 
It has also been suggested that this postischemic 
hypoperfusion syndrome may be a significant factor in 
further neuronal damage to tissue which still might be 
functional and viable. Cerebral edema can occur in in- 
fants who have had significant intrauterine and perina- 
tal asphyxia. It has been suggested by some inves- 
tigators that the development of edema can severely 
impair the cerebral microcirculation and cause sig- 
nificant brain damage. Based on this hypothesis, use of 
cerebral dehydrating agents such as corticosteroids or 
osmotic diuretics have been recommended as part of 
the acute management of perinatal asphyxia.” $ 

In this study of moderate to severe prolonged in- 
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Fig. 5. Percent increase above control values in total and regional CBF during the hypoxic and 


recovery periods. Values are means + SEM. 


trauterine hypoxic stress, we observed no evidence of a 
hypoperfusion syndrome at 4, 24, and 48 hours after 
hypoxia. Flows to all regions of the brain remained 
slightly greater than control values, indicating no sig- 
nificant impairment of the microcirculation. If these 
data can be applied to neonates, damage to the nervous 
system in infants who experience perinatal asphyxia 
presumably results from the hypoxic neuronal insult 
rather than from a significant impairment in cerebral 
blood flow. It may be that cerebral edema develops in 
the severely asphyxiated infant, but whether this can 
affect cerebral flow remains to be determined. 

In several of the animals studied, cerebral flow also 
was determined in the “watershed” areas of the brain. 
These areas, representing the terminal collateral circu- 
lation between major cerebral blood vessels (such as the 
anterior and middle cerebral artery), are thought to be 

_quite susceptible because of decreased cerebral perfu- 
sion associated with hypotension and cortical ischemia. 
During hypoxic stress without significant alteration in 
systemic blood pressure or cardiac output, flow to 
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XII. Biosynthesis and metabolism of prostaglandins in human 
fetal membranes and uterine decidua 
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Prostaglandin synthetase activity was assayed in homogenates prepared from human fetal 
membranes and uterine decidua tissues with [*C]arachidonic acid used as substrate. In amnion, 
chorion laeve, and decidua vera tissues obtained after the spontaneous onset of labor and vaginal 
delivery the mean specific activities of prostaglandin synthetase were respectively 1.47, 0.53, and 
0.39 nmoles x hr™ x gm" tissue; in these same tissues obtained at elective cesarean section 
before the onset of labor the mean specific activities of prostaglandin synthetase were respectively 
0.61, 0.33, and 0.28. The specific activity of prostaglandin synthetase of amnion (but not chorion 
laeve or decidua vera) was significantly greater in samples obtained after labor than in those 
obtained before labor (p < 0.02). Prostaglandin synthesis in amnion, chorion laeve, and decidua 
vera was inhibited by acetylsalicylic acid and by indomethacin. Prostaglandin E, was formed in 
amnion and chorion laeve, whereas prostaglandin E; and prostaglandin F,. were formed in decidua 
vera. The activity of NAD*-dependent 15-hydroxyprostaglandin dehydrogenase was also assayed 
and the specific activities of this enzyme in chorion laeve and decidua vera tissues obtained before 
and after labor were high, whereas 15-hydroxyprostaglandin dehydrogenase activity in amnion was 


low. (AM. J. OBSTET. GYNECOL. 139:373, 1981.) 


THE FETAL MEMBRANES and uterine decidua vera 
are believed to have a central role in the metabolic 
events that lead to the initiation of parturition in wom- 
en.! Considerable evidence also has accrued which is 
supportive of the view that prostaglandins, or chemi- 
cally related substances, which are produced in these 
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tissues act directly on the myometrium to initiate 
labor.’ * After the onset of labor and throughout active 


‘labor, the levels of prostaglandin E, (PGE;), prosta- 


glandin F;, (PGE4,), and/or metabolites thereof are 
elevated in amniotic fluid, maternal plasma,'^* and 
urine* * compared to the levels of these substances be- 
fore labor commences. ` 

The level of free arachidonic acid, the obligate pre- 
cursor of prostaglandins of the 2-series, is also in- 
creased (and disproportionately so compared to other 
free fatty acids) in the amniotic fluid of women in labor 
compared to that in amniotic fluid of women not in 
labor®; moreover, the levels of arachidonic acid in am- 
niotic fluid continue to increase as cervical dilatation 
advances.’ In a previous investigation we found that 
human fetal membranes (amnion and chorion laeve) 
were enriched in arachidonic acid.” The lipid species. ` 
of the fetal membranes that is most enriched in 
arachidonic acid is phosphatidylethanolamine, which 
constitutes only 30% of the total glycerophospholipids 
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Fig. 1. Radiochromatography scan of radioactive prostaglan- 
din products formed in homogenates of human amnioa, cho- 
rion laeve, and uterine decidua vera tissues incubated with 
[C] arachidonic acid. The whole homogenate of either am- 
nion, chorion laeve, or decidua vera tissue (0.5 gm wet 
weight of each tissue) was incubated with 5 nmcles of 
{C]arachidonic acid at 37° C for 10 minutes (amnion? or 20 
minutes (chorion laeve and decidua vera) in the presence or 
absence of NAD+ (3 mM). The prostaglandin fraction was 


isolated by chromatography on Unisil columns, and an zliquot 
was analyzed by thin-layer chromatography with the ise of 


' solvent system A. PGFoq, PGE», 15-keto-PGE2, and Aracsidonic 


Acid refer to positions on the chromatogram of authentic 
standards which were chromatographed in parallel lares. 
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yet contains 50% to 60% of the arachidonic acid found 
in the glycerophospholipids of these tissues." The 
phospholipase A, of human fetal membranes has sub- 
strate specificity for phosphatidylethanolamines and 
especially for sn-2-arachidonoyl esters of this glycero- ' 
phospholipid, whereas no specificity for sn-2-arachi- 
donoyl esters of phosphatidylethanolamines was found 
for the phospholipase A; of uterine decidua vera tis- . 
sue.” Taken together, these findings are supportive of 
the view that the human fetal membranes are an im- 
portant site of release of free arachidonic acid during 
human labor. l 

Prostaglandins are found in high concentrations in 
uterine decidual tissues obtained from women in 
labor, a finding which is suggestive that the prosta- 
glandin(s) which is involved in the initiation of parturi- 
tion in women is synthesized in the decidua vera. The 
decidua vera,'*~"* fetal membranes," myometrium," 
and umbilical vessels,'® are known to contain prosta- 
glandin synthetase activity. The presence of prosta- 
glandin synthetase in these tissues was established by a 
number of investigators using a variety of techniques, 
e.g., radioimmunoassay of prostaglandins and metabo- 
lites in tissue superfusates'? and the measurement of 
the rate of conversion of radiolabeled precursor fatty 
acids to radiolabeled prostaglandins.'® However, the 
results of systematic studies of prostaglandin synthe- 
tase and NAD*-dependent 15-hydroxyprostaglandin 
dehydrogenase (PGDH) activities in these tissues have 
not been reported. l i 

The present study was undertaken to evaluate the 
enzymatic activities involved in the biosynthesis and in- 
activation of prostaglandins in human fetal membranes 
and decidua vera tissues. 


Material and methods 


Preparation of tissues. Fetal membranes and at- 
tached decidua vera were removed from placentas col- 
lected at the time of spontaneous vaginal delivery or at 
the time of elective cesarean section performed prior to 
the onset of labor. The tissues were washed several 
times in an ice-cold solution of 0.15M NaCl. The am- 
nion tissue was peeled away from the chorion laeve 
and the decidua vera was removed from the chorion 
laeve by sharp dissection. By means of this technique it 
was found, by histologic examination, that the chorion 
laeve, after dissection, was not contaminated with de- 
cidual tissue. 

Material. [1-“C]Arachidonic acid (58 mCi/mmole), 
[5,6,8,11,12,14,15(n)-H] PGE, (160 Ci/mmole) and 
[5,6,8,11,12,14, 15(n)-H] PGFs, (150 Ci/mmole) were 
purchased from Amersham Corp., Arlington Heights, 
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Illinois. Nonradiolabeled arachidonic and oleic acids 
were obtained from Nu Chek Prep, Elysian, Min- 
nesota; PGE, hematin, reduced glutathione, L-trypto- 
phan, indomethacin, and acetylsalicylic acid were pur- 
‘chased from Sigma Chemical Co., St. Louis, Missouri; 
and Unisil was obtained from Clarkson Chemical Co., 
Williamsport, Pennsylvania. All other chemicals were 
of reagent grade. 

Assay of prostaglandin synthetase activity. The 
substrate employed for the prostaglandin synthetase 
assay, [“C]arachidonic acid, was purified before use 
by chromatography on a Unisil column. The chloro- 
form washings of this column contained purified 
[^CJarachidonic acid; the chloroform was evaporated 
and the substrate was prepared as the sodium salt in a 
solution of 0.15M NaCl. The stock solution of substrate 
contained approximately 100 nmoles cf [C]arachi- 
donic acid per milliliter. For the assay of prostaglandin 
synthetase activity, the tissues were cut into small 
pieces, and 0.5 gm wet weight of tissue was placed in 
5.0 ml of potassium phosphate buffer (50 mM, pH 7.4) 
containing ethylenediaminetetra-acetate (EDTA) (2 
mM) and homogenized in a Polytron PT10 homoge- 
nizer at a setting of 6 for 10 seconds. Prostaglandin 
synthetase assays were conducted by incubating the 
entire 5.5 ml of homogenate with [C]arachidonic acid 
(5 nmoles, L-tryptophan (25 pmoles), reduced 
glutathione (31 u moles), and hematin (10 nmoles) in a 
final volume of 6 ml at 37? C for various times. 
It has been established by numerous investigators that 
L-tryptophan and hematin are required for the forma- 
tion of prostaglandin H, (PGH,) from arachidonic acid. 
In addition, reduced glutathione is required for for- 
mation of PGE, from PGH. The cofactors were added 
to all incubation vessels in order that any changes in the 
type of prostaglandin formation that occurred under 
these conditions would be a reflection of the enzymes 
catalyzing the specific enzymatic steps rather than 
being due to the limitation of the availability of the 
cofactors. 

Reactions were terminated by the addition of 20 ml 
of ethanol (95%) to the reaction mixture. After the 
ethanol-treated reaction mixture was filtered through 
Whatman No. 2 filter paper and the incubation flask 
and filter paper were washed with an additional 20 ml 
of ethanol, the filtrates were combined and the solvent 
was evaporated by means of a rotary evaporator. The 
residue was dissolved in 5.0 ml of water and acidified 
by the addition of 0.2 ml of 2M citric add, and the 
lipids were extracted with 15 ml of chloroform: 
methanol (2:1, v:v). After centrifugation to partition 
the solvents, the aqueous layer was removed and the 
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Table I. Inhibition of PGE, formation in amnion, 
chorion laeve, and decidua vera by indomethacin 
and acetylsalicylic acid 






PGE, formed 
(nmoles X hr x gm"! wet tissue) 


Amnion | Chorion laeve 





Addition to 
incubation mixtures 






Decidua vera 





No addition 1.24 0.29 0.07 
Indomethacin 0.48 0.05 0.01 
Acetylsalicylic acid — 0.15 0.03 0.01 





Prostaglandin synthetase activity in homogenates of each 
tissue (0.5 gm wet weight) was assayed as described in "Mate- 
rial and methods" in the absence or presence of either indo- 
methacin or acetylsalicylic acid. Final concentrations of indo- 
methacin and acetylsalicylic acid were respectively 1.7 uM 
and 8.3 mM. After incubation for 15 minutes (for amnion) 
or 10 minutes (for chorion laeve and decidua vera), the 
prostaglandins were isolated and analyzed as described in 
"Material and methods." The tissues used in the experiment 
for which the data are shown were obtained at vaginal deliv- 
ery after spontaneous onset of labor. 


Table II. Effect of nonradiolabeled oleic acid and 
arachidonic acid on ['^C]PGE, formation in 
homogenates of human amnion tissue 


Addition to 
incubation mixtures 


PGE, formed 
(nmoles X hr! X gm^! wet tissue) 


No addition 1.34 
Oleic acid 1.58 
Arachidonic acid 0.07 





Human amnion (0.5 gm wet weight), obtained after sponta- 
neous labor and vaginal delivery, was homogenized and in- 
cubated with 5 nmoles of ['*C]arachidonic acid for 15 min- 
utes in the absence or presence of 500 nmoles of nonradio- 
labeled oleic acid or arachidonic acid. After a 15-minute in- 
cubation, the prostaglandins were isolated and analyzed as 


. described in "Material and methods." 


chloroform layer was evaporated under nitrogen. The 
residue was dissolved in chloroform and applied to a 
Unisil column. The columns were washed with 
chloreform to remove most of the unmetabolized 
arachidonic acid. The prostaglandins were eluted with 
chloroform containing methanol (5%, v:v).? The 
eluate was evaporated and the residue was redissolved 
in a small volume of chloroform: methanol (2:1, vivi. 
Prostaglandins were separated by thin-layer chroma- 






— 


tography on silica gel 60-coated plates (E. Merck, 


Darmstadt, Germany). The solvent systems employed 
for thin-layer chromatography were: system A, chlo- 


roform:methanol:acetic acid:water, 90:8:1:0.8?5; 


system B, chloroform: methanol: acetic acid, 98:2:5.?!. - 


Chromatography solvents were prepared fresh 
daily chromatography tanks were lined with fil- 
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Table III. Prostaglandin production in tissue—obtained after spontaneous labor and vaginal delivery 






and in tissues obtained at cesarean section bere the onset of labor 





Prostaglandins formed 
(nmoles X hr^* X gm"! wet tissue)* 





PGE, 








Peak II 


Vaginal delivery: 
Amnion (12) 1.43 + 0.30 0.04 + 0.01 0.18 + 0.037 
Chorion laeve (12) 0.48 + 0.12 0.05 + 0.02 0.27 + 0.08+ : 
Decidua vera (11) 0.22 + 0.06 0.17 + 0.04 0.31 + 0.051 
Cesarean section (before onset of labor): 
Amnion (8) 0.59 + 0.07 0.02 + 0.00 0.07 + 0.021 
Chorion laeve (8) 0.30 + 0.19 0.03 + 0.01 0.19 x 0.071 
Decidua vera (8) 0.16 + 0.04 0.12 + 0.01 0.23 + 0.061 


, Comparison of means was performed by means cl Student's t test as described by Blalock.” Only the rate of PGE, formation 
in amnion was significantly greater (p « 0.02) in samples obtained after labor and normal delivery than in those obtained at 
cesarean section before the onset of labor. The nur sers in parentheses are the number of tissue samples studied. 


*Each value presented is the mean + SEM. ` 
+These values are not corrected for recovery. 


ter paper and equilibrated before use. The z-eas on 
the chromatograms containing radioactive sukstances 
were localized by use of a Berthold thin-lave- radio- 
chromatogram scanner. Authentic samples o: non- 
radiolabeled PGE,, PGF, PGB,, 15-keto-PG—,, and 
15-keto-PGF;« (provided by Dr. John Pike of Tae Up- 
john Co., Kalamazoo, Michigan) were chromatezraph- 
edin lanes parallel to those of the assay sampæs, and 
these compounds were localized on the chromat- grams 
after exposure to iodine vapor. The areas >f the 
chromatograms of the assay samples corresporx.ing to 
the Rf values of the known standards were : raped 
from the plate, dissolved in a solution of tolue~e con- 
taining methanol (1096, v:v) and 5-diphenyl-xazole 
(0.596, w:v), and assayed for radioactivity in a. iquid- 
scintillation spectrometer. 

All experimental values were corrected by swotract- 
ing blank values which were computed frcm the 
amount of radioactivity incorporated into procacts at 
zero incubation time. The recovery of prostag andin 
products was estimated from the recovery of [ "PGE: 
or [?H]PGF,, from reaction mixtures that comained 
tissue homogenates but no substrate at zero incaoation 
time. Recoveries for [?H]PGE, and [?H]PGEs =spec- 
tively were 74% and 64%. l 1 

Under the assay conditions employed, the ate of 
prostaglandin formation by amnion tissue hanoge- 
nates was linear up to 20 minutes at 37° C, wherzas the 
rates of prostaglandin formation by chorion lace and 
decidua vera tissue homogenates were linear u—to 10 
- minutes at 37° C. In most experiments, homogznates 
prepared from 0.5 gm wet weight of each tissus were 
used for the measurement of prostaglandin syn-1etase 
activity. When 1.0 gm wet weight of amnion tisxe was 


used, the rate of PGE, formation was twice that found 
when 0.5 gm of tissue was used. All assays were per- 
formed either in duplicate or in triplicate. 

Assay of PGDH activity. For the assay of PGDH 
activity in amnion, chorion laeve, or decidua vera tis- 
sues, 2.0 gm wet weight of each tissue was homoge- 
nized in 10 ml of either potassium phosphate buffer 
(50 mM, pH 7.4) containing EDTA (2 mM), or Tris- 
HCI buffer (50 mM, pH 7.2) containing glycerol (20%, * 
viv), sucrose (0.25M), dithiothreitol (2 mM), and 
EDTA (1 mM). The supernatant fractions, prepared 
by centrifugation of the tissue homogenates at 
105,000 x g for 60 minutes at 2° C, were used for the 
assay of PGDH activity by the spectrofluorometric 
method described by Casey and Johnston.” Protein 
was measured by the method of Lowry and associates? 
after precipitation by trichloroacetic acid.” 


Results 


Prostaglandin synthesis and metabolism in am- 
nion tissue. In incubation mixtures containing am- 
nion homogenates and [“C]arachidonic acid, a sub- 
stance(s) containing considerable radioactivity was 
formed which comigrated with PGE, (peak II, Fig. 1) 
on thin-layer chromatograms. No detectable radio- 
labeled prostaglandins were formed when heat- 
denatured homogenates of amnion tissue were em- 
ployed. One aliquot of the isolated radiolabeled pros- 
taglandin product, presumed to be PGE;, was treated 
with alkali and another aliquot was treated by NaBH, 
reduction™; such treatments resulted in nearly com- 
plete conversion of the radiolabeled product to PGB; 
and to PGF,, respectively, as judged by thin-layer 
chromatography of the products with solvent system A. 
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These findings are supportive: of the conclusion 
that the primary radiolabeled prostaglandin produced 
from [“C]arachidonic acid in incubations with amnion 
tissue homogenates was PGE. In addition, a small 
"amount of radioactive product(s) (peak III, Fig. 1) was 
detected which cochromatographed with 15-keto- 
PGE,. In incubations of amnion tissue homogenate in 
which NAD* (3 mM) was added (data not shown), there 
“was no conversion of PGE, to 15-keto-PGE,. This 
finding is suggestive that PGDH is not present in the 
amnion. Thus, the identity of the radioactive prod- 
uct(s) in peak III as 15-keto-PGE, is questionable. 

Prostaglandin synthesis and metabolism in chorion 
laeve and decidua vera tissues. With [)*C]arachidonic 
acid used as substrate, prostaglandin formation was 
evaluated in incubations of homogenates of chorion 
laeve and decidua vera tissues in the absence or pres- 
ence of NAD* (3 mM). The radiolabeled prostaglandin 
products were isolated as described above. In incuba- 
tions of homogenates of chorion laeve in the absence of 
NAD‘, a radiolabeled product containing considerable 
radioactivity and having chromatographic mobility 
similar to that of PGE, (peak II, Fig. 1) was formed, as 
was an additional radiolabeled product(s) (peak III, 
Fig. 1) which cochromatographed with 15-keto-PGE;. 

In incubations of homogenates of decidua vera tissue 
in which NAD* was not added, PGE, (peak II, Fig. 1) 
and 15-keto-PGE, (peak III, Fig. 1) were formed as was 
an additional product (peak I, Fig. 1) which cochroma- 
tographed with PGFo,. 

When NAD? (a cofactor for PGDH) was added to 
reaction mixtures containing homogenates of chorion 
laeve tissue, the amount of radioactivity in PGE, was 
markedly diminished compared to that found in incu- 
bations in which NAD* was not added. When NAD* 
was added to reaction mixtures containing homoge- 
nates of decidua vera tissue, the amounts of radioactiv- 
ity in PGE, and in PGE; were diminished. However, 
the amount of radioactivity converted to less polar me- 
tabolites (peak III and other minor peaks, Fig. 1) was 
increased when NAD* was added. When solvent sys- 
tem A was used, 15-keto-PGE, comigrated with the 
substance(s) occupying the area of peak III; however, it 
has been reported that the Rf value for 13, 14- 
dihydro-15-keto-PGE, is similar to that of the sub- 
stance(s) in peak III. When solvent system B was 
used, 15-keto-PGE; and 13, 14-dihydro-15-keto-PGE; 
did not comigrate. In this chromatographic system the 
substance(s) in peak IHI formed by chorion laeve tissue 
homogenates in the presence of NAD* comigrated 
with 15-keto-PGE, (data not shown). Thus, the metab- 
olite of PGE. in chorion laeve tissue incubated with 
NAD? was identified as 15-keto-PGE,. However, when 
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Table IV. Specific activity of 15-hydroxyprostaglandin 
dehydrogenase in the cytosolic fractions of 
human amnion, chorion laeve, and decidua vera 








Specific activity of 
15-hydroxyprostaglandin dehydrogenase* 
(nmoles X min^! X mg™ protein) 


Phosphate buffert | Glycerol-containing buffert 


Amnion 0.1 x 0.06 (4) Undetectable (4) 
Chorion laeve 4.0 + 0.54 (4) 44.6 + 11.65 (11) 
' Decidua vera 1.0 + 0.16 (3) 60.0 + 11.58 (11) 





*Each value presented is the mean + SEM. Numbers in 
parentheses are the numbers of tissue samples studied. 


{Results obtained when tissues were homogenized in phos- 
phate buffer or glycerol-containing buffer. 


homogenates of decidua vera tissue incubated with 
NAD+ were used, the metabolite of PGE, did not com- 
igrate with 15-keto-PGE; when solvent system B (data 
not shown) was used, but this substance had an Rf value 
similar to that reported for 13, 14-dihydro-15-keto- 
PGE,.”! The metabolites of PGF. (the substances com- 
prising the two small peaks between PGE, and 15- 
keto-PGE;, Fig. 1) had chromatographic mobilities cor- 
responding to those reported for 15-keto-PGFs, and 
13, 14-dihydro- I5-keto-PGF;,.*5 

Inhibition of prostaglandin synthetase activity. 
When indomethacin or acetylsalicylic acid (compounds 
which inhibit cyclooxygenase and diminish pros- 
taglandin formation) were present in the incubation 
medium, the rate of conversion of radiolabeled arachi- 
donic acid to prostaglandin(s) was decreased sig- 
nificantly. Data for inhibition of PGE; formation are 
given in Table I. 

The amount of radiolabeled PGE, produced by am- 
nion tissue homogenates was also diminished sig- 
nificantly when nonradiolabeled arachidonic acid, in 
100-fold excess, was added to the reaction mixture 
(Table II), whereas nonradiolabeled oleic acid (100- 
fold excess) did not cause a decrease in the rate of 
conversion of [“C]arachidonic acid to [“C]PGE,. 

Prostaglandin synthetase activity in tissues ob- 
tained prior to labor and in tissues obtained following 
labor. The rates of prostaglandin formation from 
[ ^C]Jarachidonic acid in homogenates of tissue samples 
obtained after spontaneous labor and vaginal delivery 
and in homogenates of tissue samples obtained at ce- 
sarean section before the onset of labor were compared 
(Table III). When the total prostaglandin synthetase 


specific activity was expressed as the sum of PGE, and: ' 


PGF. production per hour per gram of wet tissue, the 
mean specific activity of prostaglandin synthetase in 
amnion was greater than that in chorion laeve tissue, 


/ 


- 
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which, in turn, was greater than that in decidua vera 


tissue. However, by paired t test analysis of the data we 
could not establish that these relationships were statisti- 
cally significant, with the exception that the total pros- 


e^" taglandin synthetase specific activity was’ greater in 


amnion tissue than in decidua vera tissue (p < 0.02). 
This is true both in tissues obtained at cesarean section 
before the onset of labor and in tissues obtained at 
vaginal delivery following the spontaneous onset of 


labor. In each tissue examined, the mean total prosta- 


glandin synthetase specific activity was higher in sam- 
ples which were obtained following the spontaneous 
onset of labor and vaginal delivery compared to that in 
samples obtained at cesarean section prior to the onset 
of labor; however, only in the amnion tissues were 
there statistically significant differences between the 
specific activities of prostaglandin synthetase in sam- 
ples obtained before and after the onset of labor 
(p < 0.02). As noted previously, decidua vera tissue 
formed PGF» at a rate approximately equal to PGE, 
formation, whereas chorion laeve and amnion tissues 
did not form detectable amounts of radiolabeled PGFza 
from ['C]arachidonic acid. 

15-Hydroxyprostaglandin dehydrogenase activity 
in amnion, chorion laeve, and decidua vera tissues. 
To evaluate further the role of PGDH in fetal mem- 
branes and decidua vera in the metabolism of prosta- 
glandins, the activity of this enzyme was assayed in the 
supernatant fractions of these three tissues by means of 
a spectrofluorometric assay.? We measured PGDH ac- 
tivity in 105,000 x g supernatant fractions which were 
prepared following homogenization of these tissues in 
either phosphate buffer (which was used for the assay 
of prostaglandin synthetase activity) or in a buffered 
medium which contained Tris, glycerol, sucrose, 
dithiothreitol, and EDTA to facilitate the stabilization 
of the enzyme.?? With PGE, used as the substrate in this 
assay, we again found that amnion tissue had low 
PGDH activity, irrespective of the homogenization 
medium employed (Table IV). Chorion laeve and de- 
cidua vera tissues contained PGDH and the mean 
specific activities of this enzyme in these two tissues 
were similar. Mych higher PGDH specific activities 
were found when the tissues were prepared in the 
medium containing glycerol. 


Comment 


The human fetal membranes and uterine decidua 
are believed to play a central role in the metabolic 


- , events that lead to the initiation of parturition.’ In- 


deed, many factors that adversely affect these tissues 
cause premature labor. Hypoxia, infection, or prema- 
ture rupture of the fetal membranes, as well as expo- 
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sure of these tissues to hypertonic solutions of NaCl, 
glucose, or urea, cause abortion or premature labor.‘ 
Based on these observations, as well as others which are 
suggestive that prostaglandins are involved in the ini- 
tiation of labor, we sought to characterize the biosyn-* 
thesis and inactivation of prostaglandins in these 
tissues. 

In the present investigation we found that radio- 
labeled arachidonic acid was converted to radiolabeled ° 
PGE, but not to PGF,, in homogenates of amnion tis- 
sue. Mitchell and associates, using a superfusion sys- 
tem for the measurement of the rate of release of pros- 
taglandins and their metabolites by amnion tissue, also 
found that PGE, quantified by radioimmunoassay, was 
the major class of prostaglandin in the superfusate; 
however, they also were able to detect the release of 
prostacyclin?? as well as small amounts of PGF and 
thromboxane B® in the superfusates of amnion 
tissues. 

In incubations of tissue homogenates with [4C] 
arachidonic acid, we found that the activity of prosta- 
glandin synthetase per gram of tissue was greater in 
amnion than in chorion laeve or decidua vera. We were 
able to establish the statistical significance of these dif- 
ferences only in that the activity in amnion was greater 
than the activity in decidua vera, a finding which is 
similar to that reported by Kinoshita and associates.!9 


Mitchell and associates,!? again using the superfusion * 


system, also found greater prostaglandin release from 
amnion than from chorion laeve or decidua vera tis- 
sues. However, in an earlier study with the use of 
homogenates of amnion tissue, this same group of 
investigators found no significant biosynthesis of pros- 
taglandins or related substances. 

In the present study we found that the specific activ- 
ity of prostaglandin synthetase in amnion tissue ob- 
tained following the spontaneous onset of labor and 
vaginal delivery was significantly greater than that 
found in amnion tissue obtained at the time of cesarean 
section before the onset of labor. Mitchell and associ- 
ates could not establish a statistically significant differ- 
ence in the rate of release of PGE" and thromboxane 
B,” into superfusates of amnion tissues obtained after 
labor compared to the rate of release from amnion 
tissues obtained prior to labor. However, they did find 
a significantly greater release of prostacyclin during the 
superfusion of amnion tissues obtained after vaginal 
delivery than from tissues obtained before labor 
commenced.”® 

We found that PGDH activity in amnion tissue was 
very low. In incubations of homogenates of amnion 
tissue with radiolabeled arachidonic acid and NAD*, 
little or no radiolabeled 15-keto-PGE, was formed. 
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Similar results were obtained previously by others‘? 
who incubated homogenates of amnion tissue with 
[3H]PGF,, and NAD*. Moreover, when we used a di- 
rect assay for PGDH activity in cytosolic fractions pre- 
pared from amnion tissues, we detected very little 
PGDH activity. Based on these findings we conclude 
that there is a considerable capacity for prostaglandin 
synthesis in amnion and that the PGE, produced in 
amnion is not degraded in this tissue since PGDH, the 
enzyme that catalyzes the first reaction in the biodegra- 
dation of prostaglandins, is not present in significant 
amounts in amnion. 

When we used homogenates of chorion laeve tissue, 
we found that radiolabeled arachidonic acid was 
converted to radiolabeled PGE, and 15-keto-PGE;, 
whereas PGFs, formation in this tissue was negligible. 
Other investigators!* !* also found that only PGE, was 
synthesized in homogenates of chorion laeve incubated 


in the presence of arachidonic acid. With the use of a . 


superfusion system in which only endogenous fatty 
acids for prostaglandin precursors were available, it 
was found that both PGE and PGF were released from 
chorion laeve tissue into the superfusate.'* The precise 
reason(s) why PGF release occurs during the superfu- 
sion of chorion laeve tissue is not altogether clear. 
However, contamination of the chorion laeve with de- 
cidua vera in such preparations is a possible explana- 
tion. This possibility is an important consideration 
since we found that PGF, was formed from 
radiolabeled arachidonic acid in decidua vera tissue. 

In the present investigation, we found that the mean 
of the specific activities of prostaglandin synthetase in 
chorion laeve tissues was lower than that in amnion 
tissues, although by paired t test analysis we could not 
establish that the differences were statistically sig- 
nificant. The mean of the specific activities of prosta- 
glandin synthetase in chorion laeve was greater in tis- 
sues which were obtained after spontaneous labor than 
in tissues which were obtained before labor, but we 
could not establish thatthe differences were significant. 
PGDH activity in chorion laeve tissue was demon- 
strated. We measured the rate of formation of radio- 
labeled 15-keto-PGE, from radiolabeled arachidonic 
acid by homogenates of chorion laeve tissue with NAD* 
added to the incubation mixture. PGDH activity in the 
cytosolic fraction of chorion laeve tissue was also dem- 
onstrated by means of a spectrofluorometrie assay with 
PGE, used as the substrate. 

Radiolabeled PGE, and PGF, were formed from 
radiolabeled arachidonic acid by homogenates of de- 
cidua vera tissue. Almost equal amounts of PGE, and 
PGE, were formed in decidua vera tissue homoge- 
nates which were incubated under conditions identical 
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to those used for incubations of amnion and chorion 
laeve tissue homogenates in which primarily PGE, was 
biosynthesized. On the basis of these findings 
we suggest that the differences in the types of PG. 
formed by these tissues are a reflection of the presence, 
or absence, of various enzymes in the tissue rather than 
addition of the various cofactors. PGDH activity was 
present in the cytosolic fraction of homogenates of de- 
cidua vera tissue and the specific activity of PGDH in 
this tissue as well as in chorion laeve tissue was higher 
than that in human placental tissue.” With [?H]PGF;s 
used as the substrate, Keirse and Turnbull? also found 
high PGDH activity in chorion laeve but low activity in 
decidua vera. 

We found that the mean of the specific activities of 
prostaglandin synthetase in decidua vera tissues which 
were obtained after spontaneous labor and vaginal de- 
livery was greater than that in tissues which were ob- 
tained by cesarean section prior to labor, a finding simi- 
lar to that reported by Willman and Collins." However, 
as in the case of chorion laeve tissue, we could not 
establish that the differences were statistically sig- 
nificant. The mean of the specific activities of prosta- 
glandin synthetase in decidua vera was less than that in 
either chorion laeve or amnion although by paired 1 
test analysis we found a significant difference only be- 
tween the activities in decidua vera and amnion. In 
superfusion studies of decidua vera,'* 7% ?? PGE, PGF, 
thromboxane B;, and prostacyclin were also detected in 
the superfusate. 

Thus, under the conditions of these experiments, 
there appears to be a unique anatomic distribution of 
prostaglandin synthetase and PGDH among the fetal 
membranes and uterine decidua vera: (1) Amnion tis- 
sue formed PGE, exclusively but did not possess PGDH 
activity; (3) chorion laeve tissue formed PGE, exclu- 
sively and did possess PGDH activity; (3) decidua vera 
tissue formed both PGE. and PGF;, and also contained 
PGDH activity. 

The fetal membranes occupy a special anatomic po- 
sition, being contiguous with the amniotic fluid on one 
side and the decidua vera on the other; thus, the fetal 
membranes are in direct communication both with 
tissues of the mother and with the fetus through secre- 
tions of the fetal lung, skin, or urinary and gastrointes- 
tinal tracts. These avascular tissues are enriched in ara- 
chidonic acid, the obligate precursor of prostaglandins 
of the 2-series, and the arachidonic acid enrichment of 
the glycerophospholipids of these tissues uniquely in- 


-volves the phosphatidylethanolamines. Indeed, 60% of ' 


the arachidonic acid in the glycerophospholipids of the 
amnion and chorion laeve is found in the phosphatidyl- 
ethanolamines.!! Considering the fatty acyl and alkyl 


e 
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(plasmalogen) content of the phosphatid-letha- 
nolamines, it can be computed that 65% of the phospha- 
tidylethanolamine molecules in the fetal memLranes, 
prior to the onset of labor, have arachidonic acic in the 
5n-2 position."! We have also found that the arackidonic 
acid content of the phosphatidylethanolamines of the 
amnion decreases during labor! and that there is sub- 
strate specificity for the phospholipase A; 2f the 
chorioamnion; the phosphatidylethanolamine , and 
especially the sn-2-arachidonoy! esters of phosptatidyl- 
ethanolamines, are the preferred substrates for the 
phospholipase A, of these tissues.'* On the other hand, 
such substrate specificity could not be demonstra_ed for 
the phospholipase A; of decidua vera.” 

These observations, together with the findirz of a 
striking increase in arachidonic acid concentra-ion of 
amniotic fluid during labor, are suggestive of a anique 
role for the fetal membranes in the initiation of suman 
parturition. Presently the precise nature of tks role 
must remain speculative. However, based upon the 
findings of the present study and those involvinz pros- 
taglandin synthesis and metabolism in other tissces, we 
suggest that the role of the fetal membraneszin the 
initiation of the biochemical processes that eventaate in 
parturition may be formulated as follows. First, a rela- 
tively large amount of arachidonic acid is released from 
glycerophospholipid stores in the amnion, a smzll por- 
tion of which serves as the precursor of PGE; in the 
fetal membranes and another portion may serve as the 
precursor of PGE, and PGEs, in the decidua vem. Sec- 
ond, PGE, produced in the amnion may facilitate the 
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release of arachidonic acid in either the chorion laeve 
or the uterine decidua vera and thereby facilitate the 
production of PGE, in the chorion and PGE, and 
PGFee in the decidua vera. It has been shown that in 
other tissues PGE, acts to facilitate thé release of 
arachidonic acid, e.g., from cholesterol esters in the 
adrenal cortex.?! The earlier increase in the level of 
PGE, than of PGE,, in amniotic fluid before labor 
commences? and the earlier 
metabolites than of PGF,, metabolites in mater- 
nal blood during labor? are consistent with this postu- 
late. Indeed, the administration of vaginal supposito- 
ries containing PGE, to women in the second trimester 
of pregnancy may also facilitate the production of 
PGF. Lackritz and associates? demonstrated that 
PGF. metabolites in plasma increased strikingly after 
such treatment. Thus, it can be envisioned that any 
stimulus which would facilitate PGE, synthesis in the 
fetal membranes, e.g. hypoxia, infection, exposure to 
hypertonic solutions, prostaglandins, arachidonic acid, 
or as yet unidentified stimuli, could serve to initiate the 
series of steps which eventuate in the formation of 
PGF, in the decidua vera and/or in the myometrium. 
PGF, in turn, may ac: directly on the myometrium to 
initiate the uterine contractions of human parturition. 


We acknowledge the assistance of Ms. Sue Mac- 
Donald in obtaining tissues and thank Ms. Becky 
McKinney-Reese and Ms. Dorothy Bertram for expert 
editorial assistance in the preparation of this manu- 
script. 
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Estriol in pregnancy 


VII. Unconjugated plasma estriol in prolonged gestation 


ROBERT J. GAUTHIER, M.D.* 
BERTRAM D. GRIEGO, M.D.t 
UWE GOEBELSMANN, M.D. 
Los Angeles, California 


This study was undertaken to determine the ccurse of unconjugated plasma estriol (E,) 
concentrations after 40 weeks’ gestation and t assess whether the latter may be used as a 
first-line test in the management of term pregnancies with poor dates and prolonged gestation. 
Plasma E, was measured twice weekly in 134 women with well-dated pregnancies of 40 weeks or 
more and in 213 women with pregnancies of unverified age but believed to be in excess of 40 
weeks from the last menstrual period. The obssetric management was based upon twice weekly 
determinations of urinary E, and antepartum hr art rate testing, but not all patients complied. Plasma 
E, levels were not available for management c the patients. The results indicate that unconjugated 
plasma E, levels are highest at 40 weeks’ gestation and decline thereafter by 12% each week. 
Because of this slow decline, biweekly assays suffice. Increasing and plateauing serial plasma E, 
levels reveal that a patient approaches term oras reached 39 to 41 weeks' gestation, respectively, 
whereas decreasing E; concentrations indicate=that the patient is well beyond 40 weeks, and that 
her fetus may be about to or has become post nature. Only seven of the 347 patients studied were 
delivered of a postmature infant. Their last pla&na E; levels ranged from 3.8 to 8.0 ng/ml, i.e., were 
below the 95% confidence limits established fo: normal term pregnancies. It was found that 73% of 
the 347 patients had plasma E; levels of 12 ng ml or more, and that all their pregnancies ended 
normally, except for three instances of presume d intrapartum fetal distress. However, in 19 (20%) of 


the other 27% of the 347 patients who had pla-ma E, levels cf less than 12 ng/ml, abnormal 
outcome was encountered: postmaturity (severn, fetal death (four), intrauterine growth retardation 
(three), malformations (two), or intrapartum fete distress (three). These results allow the conclusion 
that twice weekly assays of unconjugated plasraa E; may be used as a first-line test in the 
management of prolonged gestation. (AM. J. OSSTET. GYNECOL. 139:382, 1981.) 


PROLONGED GESTATION usually is defined as a 
pregnancy which exceeds 294 days calculated from the 
first day of the last menstruation in a 28-day -ycle. 
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Whether prolongation of gestation by itself constitutes 
an increased risk of perinatal morbidity and mortality 
has been and remains a matter of dispute.! Those ob- 
stetricians who regard postdate pregnancy as a serious 
threat to the fetus advocate delivery at 42 weeks' gesta- 
tion.? Other authors, however, believe that the poten- 
tial complications resulting from induction of labor and 
possible cesarean section for failed induction or non- 
propagation of labor, undertaken solely on account of 
prolonged gestation, outweigh the advantages of ob- 
stetric intervention at 42 weeks.” This problem could be 
resolved in a rational manner if it were possible to reli- 
ably distinguish between a healthy fetus in an otherwise 
uncomplicated pregnancy and a postmature (dysma- 
ture) fetus who must be delivered without delay. Assays 


. of urinary estriol (E3) have been reported to allow in- 


dividualization of the management of prolonged preg- 
nancies,* ? 
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WEEKS OF GESTATION 


Fig. 1. Unconjugated plasma estriol concentrations,in 134 women at 40 weeks’ gestation and beyond. 


The regression line (y = 


—0.00801x +3.53078; x = days from last menstrual period, y = logy. un- 


conjugated plasma estriol level in ng/ml; r = 0.34099, p « 0.00001) indicates a 12.1% decrease per 


week after 40 weeks. 


Table I. Unconjugated plasma estriol concentrations in prolonged gestation 


Duration of gestation Mean (ngrai) Median (ngiml) SD (ngiml) 95% CL* (nginl) n 


40 wk-40 wk, 6 days 18.6 17.9 
41 wk-41 wk, 6 days 17.2 16.6 
42 wk-42 wk, 6 days 15.3 15.7 
43 wk-43 wk, 6 days 13.7 13.0 
44 wk-44 wk, € days 10.1 9.9 


+6.8 8.7-36. 31 
+5.9 6.6-34. 85 
+5.3 . 5.8-33. 70 
+54 5.7-27. 32 
+3.4 4.5-21. 11 





*95% Confidence limits were determined by probit or rankit analysis. 


Encouraged by our favorable experience with de- 
terminations of urinary E; in the management of pro- 
longed gestation. which is in agreement with that of 
other investigators," > * * and discouraged by the in- 
convenience, delay, and inaccuracy of 24-hour collec- 
tions of urine, we undertook this study in an effort to 
determine whether measurements of unconjugated 
plasma E4 might be used to identify the fetus at risk in 
postdate pregnancies and which testing criteria must be 
met at all times in order to avoid fetal distress and 
death. The second aim of this investigation was to as- 
sess whether it might be possible to distinguish between 
preterm, term, and postterm pregnancies by serial as- 
says of unconjugated plasma E; in order to avoid un- 
timely intervention in pregnancies with uncertain or 
unverifiable (“poor”) dates. 


Material and methods 


Patients. Included in this study were 347 patients, 
134 with well-dated and 213 with poorly dated preg- 
nancies. Patients with preeclampsia, apparent intra- 
uterine growth retardation (IUGR), class A diabetes 
mellitus? Rh-isoimmunization, and/or multiple preg- 
nancies were excluded. Those patients who had a posi- 
tive urinary pregnancy test by 6 weeks’ gestation, a 
gynecologic examination before 12 weeks, and/or ul- 
trasonography prior to 28 weeks with findings com- 
mensurate with gestational age by last menstrual pe- 
riod were considered to have good dates. All other pa- 
tients were considered to have poor dates. en 

Patients with good dates were followed with weekly 
clinic visits, twice weekly determinations of 24-hour 
urinary E; and creatinine (C), and/or once-a-week an- 
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Table II. Detailed listing of abnormal outcome which occurred in 22 of the 347 pregnancies studied 


Patient No. Plasma E;* (ngíml) 5 min Apgar score 


Postmature neonates: 


Neonate 


. 6.8 Fetal distress, cesarean section 9 Well 
2 4.2 Precipitate deivery in parking lot ? Meconium aspiration 
outside hosbital 
3 4.9 Failed inducthn, cesarean section 9 Well 
4 3.8 . Induction, owlet forceps 8. Well 
5 8.0 Fetal distress, cesarean section 1 Seizures 
6 6.9 Spontaneous -aginal delivery 8 Well 
7 3.9 Spontaneous -aginal delivery 9 Well 
Intrauterine fetal death (no postmaturity): 
8 5.2 Nonreactive M ST, negative CST*t Fetal death 3 days 
7 after last Ez 
9 5.8 Unable to brir g patient to hospital Fetal death 7 days 
after last E; 
10 10.8 No heart ratetesting Fetal death 3 days 
after last Ez 
11 11.4 No heart rate testing, 50% fall in Fetal death 4 days 
, unconjugated plasma E; within after last E; 
1 week 
Intrauterine growth retardation: 
12 6.1 Spontaneous /aginal delivery 10 Well 
13 7.7 Spontaneous /aginal delivery 9 Well 
14 5.4 Spontaneous vaginal delivery 9 Gastroschisis 
Malformations: 
15 0.7 Repeat cesarean section 5 Anencephalic 
16 10.8 Spontaneous vaginal delivery 9 Turner's syndrome 
Intrapartum fetal distress: 
17 6.4 Fetal distress cesarean section 9 Well 
18 8.4 Prolapsed cozd, cesarean section 8 Well 
19 9.1 Fetal distress cesarean section 9 Well 
20 12.8 Fetal distress cesarean section 8 Well 
21 15.2 Fetal distress cesarean section 6 Well 
22 19.5 Fetal distress cesarean section 6 Meconium aspiration 











*Last unconjugated plasma estriol (E) measured pri-r to delivery. 


TThis case was presented by Evertson and associates. ? 


tepartum fetal heart rate testing. Induction of abor 
was initiated at or after 42 weeks as soon as the cervix 
was found to be favorable for induction.'? If th 24 
hour urinary E; excretion fell below 30 mg/24 hoars or 
antepartum fetal heart rate testing became abncrmal, 
ie. in the presence of a nonreactive nonstres test 
(NST) followed by a positive contraction stres test 
(CST), induction of labor was also started. If necessary, 
because of failed induction or nonpropagatien of 
labor, patients underwent delivery by cesarean section. 

Patients with poor dates were referred to our clnic at 
or after 40 weeks' gestation according to the mostlikely 
estimate of their date of confinement. These women 
were seen once a week in clinic and were followe with 
twice weekly determinations of 24-hour urinary L, and 
C and/or antepartum fetal heart rate testing. Normal 
urinary Es excretion and/or fetal heart rate preduded 
obstetric intervention. If the E; excretion was les than 
30 mg/24 hours, antepartum fetal heart rate esting 
was performed. If both E; excretion and heart rate 
tests were abnormal, the patient underwent d-livery 
(either vaginally after induction of labor or abdomi- 


nally if the former was unsuccessful) if intrapartum 
fetal distress occurred or if there were other indications 
for cesarean section. No: all of the patients included in 
this study complied with this management scheme. 
Prolonged gestation was defined in this study as a 
pregnancy of more than 42 completed weeks of gesta- 
tion or at least 22 weeks of fetal heart tones observed by 
auscultation. Normal outcome was defined as absence 
of fetal distress during labor and delivery, a 5 minute 
Apgar score of at least 7, normal findings on examina- 
tion of the neonate (i.e., no signs of postmaturity), and 
an uncomplicated neonatal course. Abnormal out- 
come, on the other hand, included intrapartum fetal 
distress as evidenced by abnormal fetal heart rate pat- 
terns consisting of repetitive late decelerations and/or 
prolonged bradycardia (i.e., less than 90 beats per 
minute for more than 2 minutes), scalp pH values 
below 7.20,!! and/or moderate or thick meconium, a 5 
minute Apgar score below 7, evidence of postmaturity 
by pediatric examination, IUGR, and fetal death. 
Testing. Antepartum fetal heart rate testing was per- 
formed as previously described,'® '? with use of the 
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Table III. Normal and abnormal outcome in 347 
well-dated prolonged gestations or poorly dated term, 
postdate, or postmature pregnancies in relation to the 
last unconjugated plasma estriol (Es) level measured 
within 7 days prior to delivery 








Unconjugated plasma Ez 












Outcome «12 ng/ml 212 ng/ml All patients 


Normal 76 249 325 
Abnormal 19 3 22 
Total 95 (27%) 252 (73%) 347 (100%) 





Figures indicate number of patients. 
p < 0.005, chi-square analysis. 


Table IV. Normal and abnormal outcome in 95 
pregnant women who had either well-dated prolonged 
gestations or poorly dated term, postdate, or 
postmature pregnancies and whose last unconjugated 
plasma estriol (Es) measured within 7 days prior to 
delivery was below 12 ng/ml in relation to the last 
plasma E; concentration 








Unconjugated plasma Es 











Outcome <7 nglnl 





z7 ng/ml All patients 


Normal 7 69 76 
Abnormal ll ' 8 19 
Total 18 071 f 95 


p < 0.005, chi-square analysis. 


NST" as the initial test, and, if that was nonreactive, 
the CST.“ Urinary Ej was measured as previously re- 


ported from this laboratory.!5 Creatinine was measured 


simultaneously to correct for inadequate collection of 
urine. If a specimen of urine contained less than 1.0 
gm of C, the amount of E; determined in this specimen 
was multiplied by 1.3, the average 24-hour excretion of 
C in late pregnancy," and divided by the amount of C 
found in the specimen. If a specimen of urine con- 
tained less than 0.5 gm of C, the E; results were disre- 
garded because the inaccuracy of such a collection of 
urine might make the result inaccurate even if it has 
been corrected for C excretion.’ 

Unconjugated (“free”) plasma Eg was measured as 
previously described.!? Plasma E; results were not 
available for management of the patients. Included in 
this study were only those patients in whom the last 
measurement of plasma E, was made within 7 days 
prior to delivery or fetal death. 


Results 


Unconjugated plasma Es in uncomplicated preg- 
nancies at and after 40 weeks’ gestation. The mean 
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Fig. 2. Unconjugated plasma estriol concentrations in seven 
patients who were delivered of postmature infants as deter- 
mined by pediatric examination. The symbols refer to patient 
Nos. 1 through 7 listed in Table II: e (1), o (2), o (3), m (4), ^ 
(5), 4 (6), n (7). 


unconjugated plasma E; levels and their 9596 con- 
fidence limits measured in the 134 pregnant women 
with good dates are listed in Table I. The average 
plasma E; concentration determined in this study for 
40 weeks' gestation was essentially the same as that 
found in a previous study for uncomplicated third 
trimester pregnancies.? As found in the latter study 
for late pregnancy, unconjugated plasma E; levels after 
40 weeks’ gestation were log-normally distributed. 
When the logarithms of the individual plasma E; levels 
were plotted versus weeks of gestation, a progressive 
decline in unconjugated plasma E; was found (p< 
0.001). Regression analysis revealed that this decline 
averaged 12% per week for each week after 40 weeks’ 
gestation (Fig. 1). 

Pregnancy outcome and last plasma Es levels mea- 
sured within 7 days of delivery. As listed in detail in 
Table II, outcome was abnormal in 22 of the 347 preg- 
nancies studied. In 19 of these 22 patients, the last 
plasma E; measured within 7 days prior to delivery was 
less than 12 ng/ml. Abnormal outcome in the other 


three patients with plasma E; levels above 12 ng/ml’, , 


(range, 12 to 19 ng/ml) consisted of apparent in- 
trapartum fetal distress, which was readily recognized 
by fetal monitoring. All three patients were delivered 
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Fig. 3. Unconjugated plasma estriol concentrations in four 
patients whose pregnancy ended in fetal death on the day 
indicated by a cross. The symbols refer to patients Nos. 8 
through 11 listed in Table II: o (8), o (9), o (10), e (11): 


of normal infants who had 5 minute Apgar scores of 7 
or above. : 

Among the 347 patients studied, 252 (73%) had 
plasma E, levels of 12 ng/ml or more, whereas in 95 
women (27%) the plasma E; concentration measured 
within | week prior to delivery was less than 12 ng/ml 
(Table III). Outcome in 19 of these 95 pregnancies 
(20%) with plasma E, levels below 12 ng/ml was ab- 
normal, whereas only three of the 252 (1.2%) patients 
with plasma Es of at least 12 ng/ml experienced in- 
trapartum fetal distress. This difference is significant 
(p < 0.005). 

Subdivision of the 95 pregnancies with plasma E; 
concentrations of less than 12 ng/ml into 18 with E; 
below 7 ng/ml and 77 with E; of 7 ng/ml and above 
reveals that abnormal outcome is much more likely to 
occur if the plasma E; level is less than, 7 ng/ml 
(p « 0.005), as shown in Table IV. 

As outlined in Table II, only seven of the 347 pa- 
tients (two with good dates and five with poor dates) 
were delivered of postmature infants. Three patients 
required cesarean section: one for failed induction, 
- and two for intrapartum fetal distress. Plasma E; in 
these patients ranged from 3.8 to 8.0 ng/ml, averaging 
5.4 ng/ml (Fig. 2). 
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Fig. 4. Serial determinations of unconjugated plasma estriol in 
two patients with unverified dates. Both patterns are consis- 
tent with the pronounced rise in estriol which occurs between 
36 and 40 weeks. Both patients were obviously at term when, 
on the basis of their last menstrual period, they were sup- 
posédly 44 weeks’ pregnant. Both were delivered vaginally of 
healthy term infants after spontaneous onset of labor. 


Fetal death occurred in four of the 347 pregnancies 
(11.5/1,000). It is conceivable that fetal death could 
have been avoided had the patients not neglected to 
return for weekly clinic visits and twice weekly assays of 
urinary E, as well as appropriate antepartum fetal 
heart rate testing (Table II). The plasma E; levels ob- 
served in these four pregnancies with fetal death are 
depicted in Fig. 3. The final E; level of 11.4 ng/ml in 
Patient No. 11 (Table II) 6 days prior to documentation 
of fetal death represents a 50% drop from the previous 
plateau of 22 ng/ml, thus indicating that fetal distress 
and death were heralded by a well-advanced progres- 
sive decline in plasma Ez. 

Three pregnancies with: plasma E; ranging from 5.4 
to 7.7 ng/ml were complicated by unrecognized IUGR. 
One of the three growth-retarded neonates had 
gastroschisis. Two newborn infants with plasma E; 
levels below 12 ng/ml had malformations: one had 
Turner's syndrome, and one had anencephaly (Table 
II). 

Six pregnancies were complicated by intrapartum 
fetal distress only. In three of these six, the plasma Es 
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Fig. 5. Serial determinations of unconjugated plasma estriol in 
two patients with unverified dates who on the basis of their last 
menstrual period, were believed to be postterm. The plateau- 
ing of the plasma estriol levels is consistent with term preg- 
nancy. The absolute estriol levels are consistent with fetal 
well-being. Both patients were delivered vaginally of healthy 
term infants after spontaneous onset of labor. 


levels were 12.3, 15.2, and 19.5 ng/ml; and in the other 
three, the plasma E; concentrations were below 12 
ng/ml (Table II). 

Plasma Es patterns which rule out prolonged gesta- 
tion and postmaturity. Figs. 4, 5, and 6 depict plasma 
E; levels in patients with inaccurate dates who by men- 
strual history were believed to be postdates, but who on 
account of their plasma Es patterns could be consid- 
ered as approaching 40 weeks, as being at term, or as 
being postterm, respectively, on the basis of progres- 
sively rising, plateauing, or decreasing plasma E; val- 
ues. The pregnancies of all patients whose plasma Es 
levels are depicted in Figs. 4, 5, and 6 had a good out- 
come of spontaneous vaginal delivery. 


Comment 


It is well established that unconjugated plasma (or 
serum) E; concentrations rise more rapidly during the 
last month of pregnancy, paralleling the accelerated 
rise in urinary E; excretion.?! In most normal preg- 
nancies, the rate at which circulating E; levels rise in- 
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Fig. 6. Serial determinations of unconjugated plasma estriol in 
two patients with unverified dates. The slow but progressive 
decline in unconjugated plasma estriol levels is consistent with 
postdate pregnancy and thus commensurate with the gesta- 
tional age calculated on the basis of their last menstrual peri- 
od. Both patients underwent spontaneous onset of labor and 
were delivered vaginally of healthy infants without apparent 
postmaturity. 7 


creases sharply at 36 weeks.” The data obtained in this 
study demonstrate that the peak plasma E; concentra- 
tion reached at term is followed by a slow but progres- 
sive decline that averages 12% per week. This fall in 
unconjugated plasma E; parallels the decline in total 
plasma E3” as well as urinary E;,° and, in all likelihood, 
is due to placental senescence! that results in decreas- 
ing fetoplacental production of E;. This postterm de- 
cline in E; levels proceeds so slowly that twice weekly 
assays of E; suffice for safe management of the patient. 
We prefer determinations of unconjugated plasma E; 
because blood is more readily and conveniently ob- 
tained than is the 24-hour sample of urine, and uncon- 
jugated plasma E; is most easily measured.’ In a recent 
study on 70 pregnant diabetic women, we found that 
day-to-day and minute-to-minute fluctuations of un- 
conjugated plasma E; do not interfere with the success- 
ful clinical use of unconjugated plasma E; assays.'? The 
data obtained in this study have all been derived fronr `, 
single specimens of blood drawn between 8 and 11 A.M. 

The typical pattern of serial levels of unconjugated 
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plasma E; established for preterm, term, and postt2rm 
pregnancies consists of a rise until term, a plateau at 
term, and a decline thereafter. Our experience has 
shown that by serial determinations of unconjugated 
plasma E; it is possible, in most patients, to distingush a 
gestation which is approaching term from a terra or 
postdate pregnancy. Serial assays of Es, particu arly 
when begun prior to the marked rise in E; at 36 w-eks' 
gestation,” permit us to estimate that the probable-ime 
of delivery will be 4+ 1 weeks after the rise. Mary of 
our patients who present with uncertain or unvemfied 
dates, because of a lack of prior prenatal care, end a 
history consistent with term or prolonged gestatior. are, 
in fact, barely at or several weeks prior to term. Irame- 
diate delivery in these patients would constitute un- 
necessary intervention and, in many instances, result in 
iatrogenic prematurity or unnecessary cesarean section 
for failed induction or nonpropagation of labor. This 
can be safely avoided by serial determinations cf un- 
conjugated plasma E;. 

The second aim of this investigation was to test in a 
blinded prospective manner whether assays of uncon- 
jugated plasma Es could be employed to identizy the 
fetus at risk in prolonged gestation. Our data demon- 
strate that low and/or falling levels of unconjugated 
plasma E; allow differentiation between uncompl cated 
prolonged pregnancies and those which require fur- 
ther testing and/or early delivery. The results irzlicate 
that fetal outcome was normal in all instances in which 
levels of unconjugated plasma Es were at least 12 
ng/ml. It must be emphasized that this value depends 
upon the method used,’* and that it may vary if an- 
other E; procedure is employed. For compariscn, ap- 
proximately 75% of all term patients assayed »y our 
method?* have unconjugated plasma E; levels which 
exceed 12 ng/ml. 

All but three of the 22 patients whose preznancy 
outcome was abnormal had a plasma E; of less tnan 12 
ng/ml. The other three patients with plasma E; concen- 
trations of 12.8 to 19.5 ng/ml encountered intra»artum 
fetal distress, a condition which is readily recognized 
and remedied by prompt delivery. This indica es that 
an apparently normal plasma E; level does not guaran- 
tee absence of intrapartum fetal distress. Th: seven 
patients who were carrying postmature fetu es had 
distinctively low levels of plasma E; (3.8 to 8.0 ng/ml), 
and one patient showed a progressive fall over < period 
of 2 to 3 weeks, thereby documenting that postraaturity 
is associated with low and/or progressively declining 
„concentrations of unconjugated plasma E;. 

Four pregnancies ended in fetal death: all 5f these 
patients had plasma E; levels of less than 12 ng/ml. Of 
the four patients, the one who had the highes plasma 
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E; (11.4 ng/ml) experienced a 50% fall in plasma Es. It 
is of interest to note that one of the four patients had a 
nonreactive NST but a negative CST 2 to 3 days before 
the fetus died.?? The other eight of the 19 patients with 
plasma E; levels of less than 12 ng/ml had the following 
complications: unrecognized IUGR (three), anencep- 
haly (one), Turner's syndrome (one), and intrapartum 
fetal distress (three). 

It must be emphasized that only 20% (n = 19) of the 
95 patients with plasma E; levels of less than 12 ng/ml 
had evidence of postmaturity, antepartum fetal dis- 
tress, intrapartum fetal distress, IUGR, or malforma- 
tions. The other 80% (n = 76) had no problems, un- 
derwent spontaneous onset of labor, and were deliv- 
ered of normal healthy infants. On the other hand, 
7396 (n — 252) of all women tested had unconjugated 
plasma E; levels of at least 12 ng/ml and did well, ex- 
cept for three cases of intrapartum fetal distress which 
were readily recognized and remedied by cesarean sec- 
tion. These results demonstrate that low («12 ng/ml by 
this method) and/or falling concentrations of unconju- 
gated plasma E; identify those prolonged and compli- 
cated term gestations which may need obstetric inter- 
vention. To determine whether expedient delivery is 
indeed necessary, additional testing (NSTs, CSTs) is 
required in order to avoid unnecessary intervention in 
about four of five patients. Contrary to the limited 
predictive value of low plasma E; levels or abnormal 
plasma E, patterns, a normal plasma E; level and/or 
pattern which was found in three fourths of our pa- 
tients was a reliable indicator of feta] well-being. Thus, 
twice weekly determinations of unconjugated plasma 
E; appear to be a practical first-line test in the man- 
agement of prolonged gestation. Heart rate monitor- 
ing may be reserved for about one fourth of all patients 
tested who have an abnormal E; result. It should be 
emphasized that most patients with prolonged gesta- 
tion and abnormal levels of unconjugated plasma E; do 
not experience postmaturity, fetal death, or intrapar- 
tum distress, requiring that potential fetal jeopardy as 
suggested by low and/or falling plasma E; levels be 
confirmed by fetal heart rate testing. However, our 
data.also show that the lower the level of plasma Es, the 
greater is the likelihood of fetal distress and/or 
postmaturity. 

We wish to emphasize that E; assays must not replace 
sound obstetric management: postdate pregnancies 
with a favorable cervix!? deserve induction of labor, 
and only patients with otherwise uncomplicated preg- 
nancies are candidates for expectant management. 


Since the principal objective of the use of E; assays in ` 


prolonged gestation is the avoidance of unnecessary 
intervention and possible cesarean section, obviously all 
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patients with a term pregnancy who are candidates for 
cesarean section should.undergo delivery promptly, 
provided that the amniotic fluid lecithin/sphingo- 
myelin ratio indicates fetal maturity. Although the 


‘data derived in this study indicate that serial assays of 


unconjugated plasma E; may be used as a first-line test 
in prolonged gestation and term or postterm pregnan- 


cies with poor dates, further prospective studies in 
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which plasma E; is used to manage these patients are 
necessary to conclude clinical efficacy. 


We are indebted to Paula Broussard, R.N., Dorothy 


McCart, R.N., and Marci Hamilton, R.N., for their ex-. 


pert and dedicated efforts in performing antepartum 
fetal heart rate testing, to Miss Yvonne Livett for ex- 
pert technical assistance, and to Mr. Gregory E. Gray 
for assistance with computerized data analysis. 
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Amniotic fluid C-peptide (AFCP) was monitored as ah indicator of the amount of insulir secreted by 
the fetus in utero. Levels of amniotic fluid and cord blood C-peptide, insulin, and glucose were 
measured in 103 nondiabetic infants at =36 weeks’ gestation. Infants were grouped according to 
birth weight and gestational age at delivery, as follows: small for gestational age (SGA. <10%, 

n — 11), average for gestational age (AGA, 10% to 9096, n = 75), large for gestational age (LGA, 
>90%, n = 17). AFCP correlated best with infant weight-gestational age percentile classification: 
low AFCP in SGA infants and high AFCP in LGA infants. The data from this study suggest that a 
persistently low production of insulin by SGA fetuses and a high production of insulin by LGA 
fetuses may lead to the different intrauterine growth rates observed. (AM. J. OBsTET. GYNECOL. 


139:390, 1981.) 


INTRAUTERINE growth retardation (IUGR) accounts 
for a substantial increase in perinatal morbidity and 
mortality. + Growth retardation is often recognized 
early in the third trimester and may be caused by various 
maternal conditions that decrease uteroplacental blood 
flow? Insulin has been considered to be a key regulator 
of fetal growth during intrauterine life? by stimulating 
the cellular uptake of amino acids and the subsequent 
synthesis of proteins. In addition, insulin enhances the 
deposition of glycogen and lipids in storage tissues, such 
as liver, heart, muscle, and fatty tissues. It is widely 
accepted that the mean level of glucose in fetal blood, 
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which depends on the placental transfer of glucose from 
the maternal circulation, is the major determinant of the 
concentration of insulin in fetal blood.? Thus, maternal 
hyperglycemia in diabetic patients stimulates fetal hy- 
perinsulinism,? which is probably the underlying mech- 
anism of excessive fetal growth in uncontrolled diabetic 
patients. IUGR fetuses, on the other hand, are charac- 
terized by deprivation.of storage of glycogen in liver arid 
heart, and diminished subcutaneous fatty tissue.? Their 
growth rates are retarded during the phase of most 
rapid intrauterine growth, from approximately the 
thirtieth to the thirty-eighth weeks of gestation. There- 
fore, it is reasonable to speculate that IUGR might be 
associated with a persistently low production of insulin 
by the fetus. 

C-peptide is formed when proinsulin is converted to 


` insulin in the pancreatic beta cells. Measurement of 


C-peptide, which is secreted in equimolar amounts with 
insulin, provides an accurate means of assessing en- 
dogenous secretion of insulin despite the presence of 
insulin antibodies. Urlike insulin, C-peptide is mini- 
mally metabolized by the liver, and its clearance is 


handled mainly by the kidneys.!° Therefore, the level 


of C-peptide in amniotic fluid may be a useful 
reflection of the amount of insulin secreted by the fetal 
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Fig. 1. The relationship between amniotic fluid and cord 
blood C-peptide levels and placental weight. 


. Table I. Comparison of C-peptide levels in maternal 
venous, umbilical arterial, and umbilical venous 
blood (n — 20) 


C-peptide level (pmot/ml) 


Source of blood (Mean + SD) 
Maternal vein 4.38 + 2.25 
Umbilical artery 0.72 + 0.32 
Umbilical vein 0.73 + 0.23 








pancreas. The availability of an accurate and sensitive 
method for assaying C-peptide prompted the design of 
this prospective controlled study. 


Subjects and methods 


Between June, 1979, and February, 1980, we studied 
the levels of amniotic fluid and cord blood C-peptide, 
insulin, and glucose in 103 nondiabetic infants at the 
Chicago Lying-In Hospital. 

Patients who were suspected of IUGR, on the basis of 
serial measurements of fundal height or ultrasonic 
biparietal diameter that showed retarded growth of at 
least 3 weeks' lag for gestational age, were identified 
prenatally from our high-risk clinic population. Con- 
trol patients were selected from our obstetric popula- 
tion in which amniocentesis was required to document 
fetal maturity prior to an induction of labor or a repeat 
cesarean section. Amniocentesis was performed at 36 
weeks' gestation or beyond according to clinical or ul- 
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Fig. 2. The relationship between amniotic fluid and cord 
blood C-peptide levels and infant birth weight. 
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Fig. 3. The relationship between amniotic fluid and cord , 
blood C-peptide levels and infant weight—gestational age per“ - 


centile classification. Statistical comparison by one-way analy- 


sis of variance. 
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Table II. Correlation of amniotic fluid and cord blood C-peptide, insulin, and glucose levels (mean + SEM) 
with infant birth weight 








Amniotic fluid Cord blood 

e Birth weight C-peptide Insulin Glucose C-peptide Insulin Glucose 
groups (gm) (pmoles/ml) ( äU Iml)* (mg/100 ml) (pmoles/ml) (uU [ml)* (mg/100 ml) 
1,800 4 0.36 + 0.09 21.0 + 5.6 19.5 + 8.2 0.33 + 0.21 29.3 + 8.9 71.0 + 10.0 
2,200 7 0.48 + 0.06 7.6 x l4 21.6 + 2.8 0.35 + 0.06 19.2 + 5.2 76.5 X 9.0 
2,600 27 0.48 + 0.05 13.1 + 1.6 17.9 x 2.4 0.52 + 0.06 29.0 + 7.4 118 + 11.2 
3,000 21 0.45 + 0.03 10.0 + 1.9 11.5 + 1.7 0.63 + 0.06 34.5 + 6.6 112 + 10.2 
3,400 24 0.62 + 0.09 15.2 + 4.6 20.2 + 2.2 0.58 + 0.08 34.9 + 7.9: 96.2 + 7.1 
3,800 20 0.82 + 0.10 17.5 + 3.7 20.2 + 2.9 0.97 + 0.15 59.0 + 11.1 120 + 13.9 

Correlation r= 0.437 r = 0.08 r= 0.07 r = 0.38f r= 0.327 r=0.11 

coefficient 


*To convert „U/ml to pmoles/ml, multiply by 0.007. 
TIndicates significant correlation coefficient at p < 0.001. 


Table III. Correlation of amniotic fluid and cord blood C-peptide, insulin, and glucose levels (mean + SEM) 


with weight-gestational age percentile classification 

















Amniotic fluid : : Cord blood 
Weight percentile C-peptide Insulin Glucose C-peptide Insulin Glucose 
classification * (pmoles/ml) ( nU ImI)t (mg/100 ml) | (pmoles/ml) ( &U [ml) t (mg/100 ml) 
SGA (<10%) 11 0.34 + 0.07 126+ 4.9 14.9 x40 031+0.09 17.7+4.3 78.4 + 7.7 
AGA (10%-90%) 75 0.51 0.03 12.74 1.6 15.9- 1.3 059+40.04 27.4 = 2.6 110 + 5.9 
LGA (29090) 17 0.88 + 0.09 15.0 + 2.1 234+36 0.96 +0.18 63.8 + 14.2 121 + 17.6 
One-way analysis of variance = 10.654 f = 1.29 f = 2.37 f = 7.79% f = 5.18§ f= 17.984 


*SGA = small for gestational age; AGA = average for gestational age; LGA = large for gestational age. 


1To convert 4U/ml to pmoles/ml, multiply by 0.007. 
Statistically significant difference at p < 0.001. 
§Statistically significant difference at p « 0.01. 


trasound assessment. However, the actual gestational 
age of infants was evaluated by an experienced pedia- 
trician after the delivery, on the basis of Dubowitz's 
criteria.!! Excluded were infants of diabetic mothers 
and infants who were less than 36 weeks’ gestation 
by pediatric evaluation. In this study, infants were 
grouped according to weight-gestational age classi- 
fication into three groups: small for gestational age 
(SGA), defined as weight below the tenth percentile for 
gestational age; average for gestational age (AGA), be- 
tween the tenth and ninetieth percentiles; and large for 
gestational age (LGA), above the ninetieth percentile. 

There were 11 SGA, 75 AGA, and 17 LGA infants in 
this study. Of 25 infants suspected prenatally of IUGR, 
13 were above the tenth percentile and were included 
in the AGA category. A special study form was used to 
record all clinical information and laboratory data on 
the mother during the course of pregnancy, labor, and 
* delivery, as well as information on the newborn infant. 
` At amniocentesis, 20 ml of amniotic fluid was ob- 
tained for simultaneous determination of the lecithin/ 
sphingomyelin ratio (L/S ratio) and levels of creatinine, 


C-peptide, insulin, and glucose. Samples of amniotic 
fluid for measurement of C-peptide (collected in 


Trasylol and ethylenediaminetetraacetic acid [EDTA]) 


and insulin were frozen at —30° C until assayed. At 
delivery, 12 ml of umbilical cord blood was collected 
from each patient for measurement of C-peptide (in 
tubes containing Trasylol and EDTA) insulin, and glu- 
cose levels. Serum or plasma was separated immedi- 
ately and the samples for C-peptide and insulin were 
frozen in the same manner as described for samples of 
amniotic fluid. In order to investigate the possible 
transplacental transport of C-peptide, samples of ma- 
ternal venous blood, umbilical arterial blood, and um- 
bilical venous blood were collected simultaneously 
from 20 patients who were delivered of AGA infants. 

Levels of C-peptide in amniotic fluid and cord blood 
plasma were measured by radioimmunoassay with the 
use of M 1230 antiserum.” At a suitable dilution, 100 
wl of antiserum was incubated with 100 ul of sample 
(cord blood plasma or amniotic fluid). T'wenty hours 
later, 100 pl of '*I-tyr-C-peptide (0.04 pmol) was 
added, and after a second 20 hours of incubation, 
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Fig. 4. Insulin regulation of intrauterine growth of AGA fetuses. 
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Fig. 5. Insulin regulation of intrauterine growth of LGA fetuses of diabetic mothers. 


the bound tracer was precipitated with ethanol and 
counted. Levels of insulin in amniotic fluid and cord 
blood were measured by a modification of the double- 
antibody immunoassay method.!? The concentrations 
of insulin have been expressed in microunits per millili- 
ter (U/ml). In order to convert insulin in uU/ml to 
pmol/ml to permit direct comparison with C-peptide, 
the following calculation can be used: Insulin (#U/ 
ml) x 0.007 = insulin (pmoles/ml). For determination 
of glucose, amniotic fluid and cord blood serum were 
preserved in potassium oxalate and sodium fluoride 
and assayed with the use of the Beckman glucose 
analyzer. 

Amniotic fluid and cord blood C-peptide (CBCP) 
levels were compared to placental weight, infant birth 


weight, and fetal growth pattern or SGA-AGA-LGA 
classification. Statistical significance was determined by 
either correlation coefficient, one-way analysis of vari- 
ance, or Student’s t test in different circumstances. 


Results 


C-peptide levels in mothers and infants. As seen in 
Table I, mean C-peptide levels in umbilical arterial 
blood; and those in umbilical venous blood were simi- 
lar, but the cord blood values were much lower than 
the mean C-peptide levels in maternal venous blood. 


Insulin does not cross the placenta in human beings.™. - 


Although the molecular weight of C-peptide (3,000) is 
about half that of insulin, fetal plasma C-peptide con- 
centrations also appear to be independent of maternal 
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Fig. 6. Insulin regulation of intrauterine growth of SGA fetuses. 


levels, thus indicating insignificant placental transfer of 
this peptide. ; 

Amniotic fluid and cord blood C-peptide levels in 
relation to placental weight. Fig. 1 shows the relation- 
ship between placental weight and C-peptide levels in 
both amniotic fluid and cord blood. Neither AFCP 
levels nor CBCP levels correlated with placental weight. 

Amniotic fluid and cord blood C-peptide levels and 
infant birth weight. Fig. 2 shows the correlation be- 
tween amniotic fluid and cord blood C-peptide levels 
and infant birth weight. Infant weight was grouped in 
400 gram increments. There was a statistically sig- 
nificant correlation of birth weight with both AFCP and 
CBCP levels. 

Amniotic fluid and cord blood C-peptide levels in 
relation to fetal growth pattern. As seen in Fig. 3, the 
correlation between the fetal growth pattern (or 
SGA-AGA-LGA classification) and both the AFCP and 
CBCP levels was highly significant. In each group, the 
AFCP level was similar to the level in cord blood. The 
mean values of CBCP were approximately 0.3, 0.6, and 
0.9 pmol/ml, respectively. Differences between SGA 
and AGA and differences between AGA and LGA were 
both statistically significant. (Statistical comparison by 
multiple comparison t test: SGA-AGA p< 0.025; 
AGA-LGA p < 0.05.) 
~ Amniotic fluid and cord blood insulin levels, glu- 
cose levels, and glucose/insulin ratio in relation to 
infant birth weight and fetal growth pattern. Table II 
shows the correlation of amniotic fluid and cord blood 


J *C-peptide, insulin, and glucose levels with infant birth 


weight. Table III shows the correlation of these pa- 
rameters with weight-gestational age percentile classi- 


fication. On the basis of amniotic fluid glucose and in- 
sulin levels, the glucose/insulin ratio was calculated for 
each individual case. _ 

In amniotic fluid, C-peptide was the only parameter 
that correlated well with the SGA-AGA-LGA classifica- 
tion or the infant birth weight. Neither insulin levels 
nor the glucose/insulin ratio correlated significantly 
with infant birth weight or the SGA-AGA-LGA classi- 
fication. Also, the cord blood glucose levels correlated 
well with the SGA-AGA-LGA classification. 

Amniotic fluid C-peptide level in relation to L/S 
ratio. Among the 103 subjects studied, the correlation 
between amniotic fluid C-peptide level and L/S ratio 
was not significant (r = 0.21, p > 0.05). However, 
there was a significant difference (Student's t test 
p < 0.001) between the mean C-peptide level in the 
group having an immature L/S ratio of «2.0 (n = 11; 
mean + SEM 0.31 + 0.03 pmoles/ml) and that in the 
group having a mature L/S ratio of =2.0 (n = 92; 
mean + SEM 0.52 + 0.05 pmoles/ml). 


Comment . 


This study has shown that the AFCP level is a reliable 
indicator of intrauterine fetal growth, with high levels 
being present in LGA infants and low levels in SGA 
infants at term. The advantage of AFCP over CBCP 
measurements is that the amniotic fluid values are 
available before delivery, and thus provide a potenual 
prenatal diagnostic tool. Amniotic fluid insulin levels'* 
and amniotic fluid glucose/insulin ratio! have been re- 
ported to be good indicators for distinguishing the 
fetuses of diabetic mothers from those of normal con- 
trol mothers. However, in our study of nondiabetic pa- 


Volume 139 
Number 4 


tients, these two parameters showed large variability 
and did not correlate with either infant birth weight or 
fetal growth pattern. 

There was no close correlation between cord blood 

-C-peptide and insulin levels. This discrepancy in the 
molar quantities of these peptides has been noticed in 
healthy subjects by all investigators." The reasons for 
„this difference depend on (1) the marked differences 
in hepatic extraction of insulin (40% to 60%) vs. 
C-peptide (<5%), and (2) the slower peripheral clear- 
ance of C-peptide than insulin (t4 of approximately 30 
minutes for C-peptide vs. 4 to 6 minutes for insulin). 
Therefore, AFCP is considered to be a better marker 
than amniotic fluid insulin in reflecting the amount of 
endogenous fetal insulin secreted. 

Our data show relatively high levels of cord blood 
glucose in all three weight-gestational age percentile 
groups. This may have been caused by maternal intra- 
venous infusion of glucose during the course of labor 
and deliverv. In the normal condition, fetal blood glu- 
cose concentrations are considered to be approximately 
two thirds of the maternal glucose levels. However, 
under thé circumstances of elevated maternal glucose 
concentrations secondary to continuous intravenous 
infusion of glucose, the fetal blood glucose concentra- 
tions would be closer to the maternal blcod values. In 
this study, there was a significant difference between 
the mean cord blood glucose level of the SGA group 
and that of the AGA group (78 vs. 110 mg/100 ml, 
p « 0.001). Under the influence of maternal infusion 
of glucose, the mean fetai blood glucose concentration 
of 110 mg/100 ml of the AGA group is approximately 
50 mg/100 ml higher than the level normally seen in 
nondiabetic AGA infants. Without maternal infusion 
of glucose, the mean fetal glucose level of the SGA 
group would be very close to the hypoglycemic level of 
30 mg/100 ml (e.g.. 78 — 50 mg/100 ml = 28 mg/100 
ml or 78 mg/100 m] x % = 34 mg/100 ml). 

We have not studied AFCP levels in preterm preg- 
nancies at =35 weeks’ gestation. According to Sosenko 
and co-investigators,!* CBCP levels in infants of normal 
pregnancies increase steadily from less than 34 weeks 
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to over 37 weeks, in contrast to consistently high CBCP 
levels before 34 weeks in infants of diabetic mothers. It 
would be interesting to extend our AFCP study to pre- 
term gestation, and to compare the AFCP levels in term 
SGA fetuses with the levels in preterm AGA fetuses of^ 
similar birth weight. The AFCP levels in the former are 
expected to be lower than those in the latter. 

Figs. 4, 5, and 6 illustrate our hypothesis that insulin 
i$ an important factor in the regulation of intrauterine 
fetal growth. Appropriate secretion of insulin by the 
AGA fetus leads to normal somatic growth, glycogen 
storage, and deposition of fat (Fig. 4). The overall 
supply of glucose stimulates excessive synthesis and se- 
cretion of insulin in the fetus of a diabetic mother.’® '8 
This is probably the main mechanism of diabetogenic 
fetal macrosomia and excessive storage of glycogen and 
deposition of fat (Fig. 5). In contrast, the low secretion 
of insulin secondary to chronic fetal hypoglycemia in 
the SGA fetuses may lead to retardation in somatic 
growth, a deficient storage of glycogen in the liver and 
heart, and a lack of subcutaneous deposition of fat. Fig. 
6 illustrates this relationship between a chronically low 
fetal concentration of glucose and a persistently low 
fetal production of insulin in the SGA fetus. Thus, the 
data from this study suggest that a persistently low 
production of insulin in SGA fetuses and high produc- 
tion of insulin in LGA fetuses may lead to the different 
growth rates observed. 

On the basis of our hypothesis of the cause of IUGR, 
an effective intrauterine therapy, starting at about 30 
weeks’ gestation, to promote fetal growth and to reduce 
perinatal morbidity in the SGA fetus could be achieved, 
if the status of chronic fetal hypoglycemia and low 
production of insulin is correctable. Bed rest and infu- 
sion of hypertonic dextrose,? beta-sympathomimetic 
agents, such as ritodrine, or daily nutritional supple- 
mentation with an aim towards increasing the transfer 
of glucose to the fetal circulation may be helpful in this 
situation. Finally, AFCP levels measured before and 
after such treatment may be a useful indicator in the 
evaluation of the effectiveness of intrauterine therapy. 
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and most other antibiotics. 
In a mixed aerobic and 
anaerobic infection, anti- 
biotics appropriate for the 
treatment of the aerobic 
infection should be used in 
addition to Flagyl LV. 


Table 1.* 


CONDITIONS 


INTRA-ABDOMINAL INFECTIONS, 
including peritonitis, intra-abdominal 
abscess, liver abscess 


SKIN AND SKIN STRUCTURE 
INFECTIONS 


GYNECOLOGIC INFECTIONS, 





Bacteroides 
species, 
including the 
B. fragilis group 


⸗ 


— — — 
including endometritis, endomyometritis, 


tubo-ovarian abscess, and postsurgical 
vaginal cuff infection 


BACTERIAL SEPTICEMIA 


B. fragilis is often pathogenic 
in infections occurring below 
the diaphragm, and some- 
times is pathogenic in infec- 
tions above the diaphragm, 
such as brain and lung 
abscess, meningitis, 
aspiration pneumonia, and 
endocarditis. Flagyl I.V. is 
indicated in all of these, and 
has been found to be effec- 
tive in B. fragilis infections . 
not responding to clinda- 
mycin, chloramphenicol, or 
penicillin. See Table 1. 


SUSCEPTIBLE ANAEROBES 


Clostridium 
species 


⸗ ⸗ 


coccus 
species 


v ⸗ 


⸗ 





Peptostrepto- 
Peptococcus 
species 





Eubacterium 
species 


Fusobacterium 
species 


v ⸗ 
⸗ 


⸗ 

















BONE AND JOINT INFECTIONS, 
as adjunctive therapy 





CNS INFECTIONS, including 
brain abscess and meningitis 





4 





LOWER RESPIRATORY TRACT 
INFECTIONS, including pneumonia, 
empyema, and lung abscess 








ENDOCARDITIS 
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*Based on Flagyl I.V. (metronidazole HCl) 
Clinical Studies: Susceptible Anaerobes and 
Conditions Frequently Caused by One or 
More of These Organisms 
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Important News from Searle . . . 


FLAGYL I.V. (metronidazole HCI) 
is effective against a wide range - 
of anaerobes that often cause 
serious infections. 


B Metronidazole is *. . . consistently Bi Metronidazole achieves excellent tissue 


bactericidal against anaerobes."! penetration. 


li Metronidazole readily crosses the blood- The chart below* shows the effectiveness 
brain barrier. of Flagyl I.V. against major anaerobes in 
clinical studies involving 180 patients. 


(The anaerobes and conditions are listed 
in Table 1.) 


Patients Cured with Flagyl I.V." (metronidazole HCI) by Type of Pathogen 


Causative Pathogen Number Cured/Number Infected with Pathogen Cure Rate 


NOTE: The above chart is based on pooled data from two clinical studies and pleuropulmonary infections; bacterial septicemia; and endocarditis ` 
representing a total of 180 patients with various kinds of infections, including: Of the 180 patients, 106 (58.9%) were infected with more than one anaerobe. ^. 
intra-abdominal, skin and skin structure, gynecologic, bone and joint, CNS, 


SEARLE 


*Data on file, G. D. Searle & Co Please see brief summary of prescribing information on last page of this advertisement 





In clinical trials with 
- FLAGYL LV. (metronidazole HCI), 
— the frequency and type of adverse 
reactions followed the pattern of 
17 years' previous experience 
with oral metronidazole. 


FLAGYL I.V. 
is effective and relatively safe. 


No cases of pseudomembranous 
colitis have been reported to date with 
Flagyl I.V. 


No cases of aplastic anemia have been 
reported. 


Although phlebitis has been reported, 
this reaction can be avoided or minimized 
by proper I.V.-admixture and -adminis- 
tration procedures. 


Metronidazole has been shown to be 
carcinogenic in mice and rats. The 
relevance of this finding with regard to 
humans has not been demonstrated. See 
prescribing information for Warnings 
and /ndications. 





important News from Searle. - . | 
Drug-induced resistance to 
. FLAGYL I.V. (metronidazole HCI) - 
has not been documented, | 
and the development of 
significant resistance 
appears unlikely to occur. 


Although specific anaerobes may be 
naturally resistant to Flagyl I.V., 
drug-induced resistance has not been 
documented. 


No drug-induced resistance was 
reported in Flagyl I.V. clinical trials. 


Oral metronidazole usage (for 
trichomoniasis and amebiasis), in over 
20 million patients and for more than 
17 years in the United States alone, has 
not resulted in the reported development 
of drug resistance in anaerobic bacteria. 


Drug-induced resistance appears 
unlikely to occur because of the 
mechanism of action of Flagyl I.V. 








f Please see brief summary of prescribing information on next page 





a" . Flagyl I.V." 
ji (metronidazole HCI) 


WARNING 


the possible risk. 





Adverse Reactions: Convulsive seizures, nausea, vomiting, abdominal 
discomfort, diarrhea, unpleasant metallic taste, reversible neutropenia 
(leukopenia), erythematous rash, pruritus, headache, dizziness, syncope, 
fever, darkened urine, and thrombophlebitis after intravenous infusion that 
can be minimized or avoided by not prolonging use of indwelling intravenous 
catheters. Since persistent peripheral neuropathy has been reported in some 
patients receiving prolonged metronidazole therapy. patients should be 
observed carefully if neurologic symptoms occur and a prompt evaluation made 
of the benefit/risk ratio of the continuation of therapy. 

Additional adverse reactions have been reported during treatment with oral 


Metronidazole has been shown to be carcinogenic in mice and rats (see metronidazole: anorexia, epigastric distress, constipation; furry tongue, glos- 
Warnings). Its use, therefore, should be reserved for serious anaerobic sitis, and stomatitis sometimes with a sudden overgrowth of Candida: 
infections where, in the judgment of the physician, the benefit outweighs flattening of the T-wave in electrocardiographic tracings; vertigo, incoordina- 


tion, ataxia, confusion, irritability, depression, weakness, insomnia, urticaria, 
flushing, nasal congestion, dryness of mouth (or vagina or vulva), dysuria, 
cystitis, polyuria, incontinence, a sense of pelvic pressure, proliferation of 
Candida in the vagina, dyspareunia, decrease of libido, proctitis, and fleeting 


Indications and Usage: Flagy! |V. is indicated in the treatment of serious joint pains 
infections caused by susceptible anaerobic bacteria, Indicated surgical Dosage and Administration: 
procedures should be performed in conjunction with Flagyl IV. therapy. In a Adults: 3 
mixed aerobic and anaerobic infection, antibiotics appropriate for the treatment ^ A 
of the aerobic infection should be used in addition to Flagyl IV. — er ee uM hoy lapproximately, T gor à 
Flagy! I.V. has been found to be effective in Bacteroides fragilis infections " 
resistant to clindamycin, chloramphenicol, and penicillin. green ode rae TR eres E ang seid A pecia 
INTRA-ABDOMINAL INFECTIONS, including peritonitis, intra-abdominal d * pt A P bate Psi pti id k nr. ^ area * 
abscess and liver abscess, caused by Bacteroides species including the B. Parenteral the be ch d i Flagyl” 9 3 jie) when 
fragilis group (B. fragilis, B. distasonis, B. ovatus, B. thetaiotaomicron, B. oi (Spy may be chenged to ors lagy (metronidazole) wi f 
vulgatus), Clostridium species, Eubacterium species, Peptococcus species, and conditions warrant, based upon the severity of the disease and the response o 
T the patient to Flagyl IV. treatment. The usual adult oral dosage is 7.5 mg/kg 


Peptostreptococcus species. 


SKIN AND SKIN STRUCTURE INFECTIONS caused by Bacteroides species 


every six hours. A maximum of 4.0 g should not be exceeded during a 24-hour 


including the 8. fragilis group, Clostridium species, Peptococcus species, — with bepetic di balzi mat ole slowly) with 
Papos tipronocois INCOME. S —— p a resultant accumulation of metronidazole and its metabolites in the plasma. 
GYNECOLOGIC INFECTIONS, including endometritis, endomyomertritis, Accordingly. for.such DADNE d below i ie 
tubo-ovarian abscess, and post-surgical vaginal cuff infection, caused by hould be edministe sace iy Close ing a Y —— x 
Bacteroides species including the B. fragilis group, Clostridium species, Pepto- levels and toxicity is rec tiously. monitorir plasma ronidaz 


coccus species, and Peptostreptococcus species. 


recommended. 
The dose of Flagyl IV. should not be specifically reduced in anuric patients 


A BACTERIAL SEPTICEMIA caused by Bacteroides species including the 8. anis a6 isted bolites may be rapidly removed by dialysis. 


fragilis group, and Clostridium species. 


The usual duration of therapy is 7 to 10 days; however, infections of the 


The following conditions when caused by Bacteroides species including the bone and joint, lower iratory tract, and endocardium may require longer 


7B. fragilis group: 
BONE AND JOINT INFECTIONS, as adjunctive therapy 
CNS INFECTIONS, including meningitis and brain abscess 


treatment. 
Flagyl I.V. is to be administered by slow intravenous drip infusion only, either 
as a continuous or intermittent infusion. IV. admixtures containing Flagy! IV. 


LOWER RESPIRATORY TRACT INFECTIONS, including pneumonia, empy- and other drugs should be avoided. If used with a primary intravenous fluid 


ema, and lung abscess 
ENDOCARDITIS 


system, the primary solution should be discontinued during infusion. Flagyl LV. 
cannot be given by direct intravenous injection (IV. bolus) because of the low 


Contraindications: Prior history of hypersensitivity to metronidazole or other pH (0.5 to 2.0) of the tituted product. FLAGYL IV. MUST BE FURTHER 


nitroimidazole derivatives. 


DILUTED AND NEUTRALIZED FOR I.V. INFUSION. 


Warnings: Convulsive seizures and peripheral neuropathy have been reported in How Supplied: Flagyl |V. (metronidazole HC!) is supplied in single-dose lyoph- 


signs demands the prompt evaluation of the continuation of the drug. 
Metronidazole has shown evidence of carcinogenicity in studies involving 


chronic, oral administration in mice and rats, but similar studies in hamsters 
were negative. It has also shown mutagenicity in some in vitro assays, but in 


Precautions: Since patients with severe hepatic disease metabolize metro- 
nidazole slowly with resultant accumulation of metronidazole and its metab- 
olites in the plasma, doses below those usually recommended should be 
administered cautiously. Known or previously unrecognized candidiasis may 
present more prominent symptoms during therapy and requires treatment with 


a candicidal agent. 


Use with care in patients with evidence of or history of blood dyscrasia. Mild 
leukopenia has been observed during metronidazole administration; however, 
no persistent hematologic abnormalities attributable to metronidazole have 
been observed in clinical studies. Total and differential leukocyte counts are 


recommended before and after therapy. 


3 
a : 
patients treated with metronidazole. The appearance of abnormal neurologic ilized vials each containing 500 mg metronidazole equivalent, and 415 mg 
mannitol. 
vivo studies did not show a potential for genetic damage. 
k, 


Metronidazole has been reported to potentiate the anticoagulant effect of 
warfarin and other oral coumarin anticoagulants resulting in a prolongation of 


wr 


for patients on such anticoagulant therapy. 
Avoid alcoholic beverages during metronidazole therapy. 


prothrombin time and this should be considered when Flagyl IV. is prescribed 


Metronidazole may interfere with certain chemical analyses for serum 


glutamic oxalacetic transaminase resulting in decreased values 


used during pregnancy only if clearly needed. 


of infant feeding should be used. 
Safety and effectiveness in children have not been established 
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Safe use in pregnancy has not been established. Metronidazole crosses the 
placental barrier and enters the fetal circulation rapidly. This drug should be 


Metronidazole is secreted in breast milk in concentrations similar to those 
found in plasma. If use of Flagyl IV. is deemed essential, an alternative method 
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For Brief Summary, see next page. 








OVCON-35 
- 21 peach tablets of norethindrone 0.4 mg and 
ethinyl estradiol 0.035 mg. Each green tablet 


in the 28-day regimen contains inert ingredients. 


. Thdications and Usage: Ovcon is indicated for the prevention of pregnancy. Some combination 
products containing 35 mcg. or less of ethinyl estradiol report slightly higher pregnancy rates than 
r are reported for the higher dose combination products. 

*  Contraindications: Oral contraceptives should not be used in women with any of the following 
conditions: 1) Thrombophlebitis or thromboembolic disorders. 2) A past history of deep vein 
thrombophlebitis or thromboembolic disorders. 3) Cerebral vascular or coronary artery disease. 
4) Known or suspected carcinoma of the breast. 5) Known or suspected estrogen dependent 
—— 6) Undiagnosed abnormal genital bleeding. 7) Known or suspected pregnancy. 

rings: 


Cigarette smoking increases !he risk of serious cardiovascular side effects from oral 
contraceptive use. Women who use oral contra should be strongly advised not to smoke. 
Use of oral contraceptives is associated with increased risk of several serious conditions, 
including thromboembolism, stroke, myocardial infarction, hepatic adenoma, gallbladder 
disease, ion. Practitioners prescribing oral contraceptives should be familiar with the 
following information relating to these risks. 


1) Thromboembolic Disorders and Other Vascular Problems. An increased risk of thrompoembolic and 
thrombotic disease associated with use of oral contraceptives is well established. Three principal 
studies in Great Britain and three in the United States have demonstrated an increased risk of fatal and 
nonfatal venous thromboembolism and stroke, both hemorrhagic and thrombotic. These studies 
estimate that users of oral contraceptives are 4 to 11 times more likely than nonusers to develop these 
diseases without evident cause. In a study of cerebrovascular disorders in women with and without 
predisposing causes. it was estimated that the risk of hemorrhagic stroke was 2.0 times pon than 
nonusers and therisk of thrombotic stroke was 4 to 9.5 times greater Anincreased risk of myocardial 
infarction associated with the use of oral contraceptives has been reported. Studies conducted inthe 
United Kingdom found that the greater the number of — factors for coronary artery 
disease (cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, history of 
reeclamptic toxemia) the higher the risk of developing myocardial infarction. regardless of whether 
e patient was an oral contraceptive user or not. Oral contraceptives, however, were found to be a 
clear additional risk factor. In terms of relative risk. it has been estimated that oral contraceptive users 
| who do not smoke (smoking considered a major predisposing condition to myocardial infarction) are 











about twice as likely to have a fatal myocardial infarction compared to nonusers who do not smoke 
Oral contraceptive users who smoke have abouta 5-fold increased risk of fatal infarction compared to 
users who do not smoke but about a 10- to 12-fold increased risk compared to nonusers who do not 
smoke. The amount of smoking is a very important factor British investigators concluded that the 
" risk of thromboembolism including coronary thrombosis is directly related to the dose of estrogen 
used in oral contraceptives; preparations containing 100 mcg. or more of estrogen were associated 
$ with a higher risk of thromboembolism than those containing 50-80 mcg. of estrogen. The relative 
risk of thromboembolic disease associated with progestin-only oral contraceptives has not been 
determined. Cases of thromboembolic disease have been reported in women using progestin-only 
. oducts. and they should not be presumed to be risk-free. The overall excess morta’ " rate annually 
rom circulatory diseases for oral contraceptive users was estimated to be 20 per 100.000 (ages 
15-35, 5/100.000. ages 35-44. 33/100,000; ages 45-49. 140/100.000). the risk being 
concentrated in older women, in those with a long duration of use, and in cigarette smokers. The 
highest risk was found in —* cigarette smokers (15 or more cigarettes per day) who used oral 
contraceptives and were aged 40 or older. Women who smoke should be advised not to use oral 
contraceptives. The use of oral contraceptives in women over age 40 with other risk factors is not 
recommended. The mortality associated with all of the methods of birth control is low compared to 
the risk of childbirth, with the exception of oral contraceptive users who smoke and are over age 40 
The lowest mortality is associated with the condom or diaphragm backed up by early abortion. The 
risk of thromboembolic and thrombotic disease associated with oral contraceptives increases with 
age after approximately age 30 and for myocardial infarction is further increased by hypertension, 
hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxemia, and especially by 
cigarette smoking. The physician and the patient should be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e.g.. thrombophlebitis, pulmo embolism, cere- 
brovascular insufficiency, coronary occlusion, retinal thrombosis and mesenteric thrombosis). 
Should any of these occur or be suspected, the drug should be discontinued immediately. If feasible, 
oral contraceptives should be discontinued at least 4 weeks before sur — associated with 
an increased risk of thromboembolism or prolonged immobilization. 2) esions. There have 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the 
use of oral —— Discontinue the medication if there is unexplained sudden or gradual, 
partial or complete loss of vision: sudden onset of proptosis or diplopia, papilledema, or retinal 
vascular lesions, and institute appropriate diagnostic and therapeutic measures. 3) Carcinoma 
a J term administration of either natural or synthetic estrogen in certain animal species increases 
the frequency of carcinoma of the breast, cervix, vagina and liver. In humans, one study investigated 
the first 21 cases of endometrial adenocarcinoma in women on oral contraceptives reported to a 
registry. Of those women without predisposing risk factors for this disease, nearly all occurred in 
women who had used a sequential oral contraceptive. No evidence has been reported suggesting an 
increased risk of endometrial cancer in users of conventional combination or progestin-only oral 
contraceptives. No increase in breast cancer in women taking oral contraceptives has been reported 
although one study reported an increased risk of breast cancer in subgroups of women treated using 
oral contraceptives with documented benign breast disease. There is at present no confirmed 
evidence from human studies of an increased risk of cancer associated with oral contraceptives 
Close clinical surveillance of all women taking oral contraceptives is essential. In all cases of 
undiagnosed persistent or recurrent abnormal vaginal bleeding, appropriate diagnostic measures 
should be taken to rule out malignancy. Women with a strong family history of breast cancer or who 
have breast nodules, fibrocystic disease or abnormal mammograms should be monitored with 
particular care if they elect to use oral contraceptives. 4) Hepatic Adenoma. Benign hepatic adenomas 
have been found to be associated with the use of oral contraceptives. One study reported a higher risk 
associated with oral contraceptive formulations with high hormonal potency. Although benign and 
rare, hepatic adenomas may rupture and may cause death through intra-abdominal hemorrhage 
This has been reported in short term as well as long term users of oral contraceptives. Two studies 
relate the risk with duration of contraceptive use. the risk being much greater after 4 or more years of 
oral contraceptive use. While hepatic adenoma is a rare lesion, it should be considered in women 
presenting abdominal painand tenderness, abdominal mass, or shock. A few cases of hepatocellular 
k carcinoma have been reported in women taking oral —— The relationship of these drugs 
to this type of [impr bu not knownat this time. 5) Usein Pregnancy, Birth Defects in Offspring and 
— in Female Offspring. Fetal abnormalities have been reported to occur in the offspring of 
women who have taken progestogens and/or estrogens during pregnancy. It has been shown that 
females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an increased risk of 
* , developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. A high 
percentage of such exposed women (30% to 90%) have been found to have epithelial changes of the 
+ Vài and cervix, Although these changes are histologically benign it is not known whether this 
condition is a precursor of vaginal malignancy. Male children so exposed may develop abnormalities 
of the urogenital tract. Similar data are not available with the use of other estrogens but it cannot be 
presumed that they would not induce similar changes. The data suggest that the risk of limb reduction 
defects in exposed fetuses is somewhat less than 1 in 1000 live births. In the past. female sex 
* e hormones have been used during pregnancy in an attempt to treat threatened or habitual abortion 
There is considerable evidence that estrogens are ineffective for these indications and there is no 
evidence from well-controlled studies that progestins are effective for these uses. Increases in 
chromosomal aberrations have been reported in women who become pregnant soon after ceasing 


— 


— 


oral contraceptive therapy. Embryos with these anomalies are virtually always spontaneously 
aborted. Whether thereis an overall increasein spontaneous abortion of pregnancies conceived soon 
after stopping oral contraceptives is unknown. It is recommended that for any patient who has 
missed two consecutive periods, pregnancy should be ruled out before continuing the contraceptive 
regimen. If the patient has not adhered to the prescribed schedule, the possibility of pregnancy 
should be considered at the time of the first missed period and further use of oral contraceptives 
should be withheld until pregnancy has been ruled out. If pregnancy is confirmed the patient should 
beapprised of the potential risks to the fetus and the — of pregnancy continuation should be 
discussed in light of these risks. It is also recommended that women who discontinue oral 
contraceptives with the intent of becoming pregnant use an alternate form of contraception for a 
period of time before attempting to conceive. Many clinicians recommend three months. 
Administration of progestin-only or progestin-estrogen combinations to induce withdrawal bleeding 
should not be used as a test for pregnancy 6) Gall Bladder Disease. Studies have reported an 
increased risk of surgically confirmed gallbladder disease api e l after one year of oral 
contraceptive use and doubling of the risk after 4 or 5 years of use. 7) Carbohydrate and Lipid 
Metabolic Effects. A decrease in glucose tolerance has been observed in a significant percentage of 
patients on oral contraceptives. For this reason. prediabetic and diabetic patients should be carefully 
observed while receiving oral contraceptives. Increased serum levels of triglycerides and total 
phospholipids have been observed in oral contraceptive users. The clinical significance of this 
observation is unknown at this time. 8) Elevated Blood Pressure. An increase in blood pressure has 
been reported in women aspis d oral contraceptives. The prevalence of hypertension in oral 
contraceptive users may be no higher than nonusers in the first year of oral contraceptive use but 
increases with longer exposure and in the ‘ifth year of use is two and one-half to three times the 
reported prevalence in the first year. Women who previously had hypertension during pregnancy may 
be more likely to develop elevation of blood pressure when given oral contraceptives. 9) 
The onset or exacerbation of migraine or development of headache of a new pattern which is re- 
current, persistent or severe. requires discontinuation of oral contraceptives and investigation of the 
cause. 10) Bleeding li . Breakthrough bleeding. spotting and amenorrhea are frequent 
reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, as in all cases of 
irregular bleeding from the vagina. nonfunctional causes should be borne in mind. In undiagnosed 
persistent or recurrent abnormal bleeding from the vagina, adequate diagnostic measures are 
indicated to rule out pregnancy or malignancy. If pathology has been excluded. time or change to 
another formulation may solvethe problem. Changing toan oral contraceptive with a higher estrogen 
content, while potentially useful in minimizing menstrual irregularity, should be done only if 
necessary since this may increase the risk of thromboembolic disease. Women with a past history of 
oligomenorrhea or secondary amenorrhea or young women without regular cycles may have a 
tendency to remain anovulatory or to become amenorrheic after discontinuation of oral contracep- 
tives. Women with these preexisting problems should be advised of this possibility and encouraged 
to use other contraceptive methods. 11) Ectopic Pr . Ectopicas well as intrauterine pregnancy 
may occur in contraceptive failures. However, in oral contraceptive failures, the ratio of ectopic to 
intrauterine — is higher than in women not using oral contraceptives since the drugs are 
more effective in preventing intrauterine rather than ectopic pregnancy, The higher ectopic- 
intrauterine ratio has been reported with both combination products and progestin-only oral 
contraceptives. 12) BreastFeeding. A small fraction of the hormonal agents in oral contraceptives has 
been identified in the milk of mothers receiving these drugs. The long-range effect to the nursing 
infant cannot be determined at this time 
1) Acomplete medical and tamily history should be taken prior to the initiation of oral 
contraceptives. Examination should include special reference to blood pressure. breasts. abdomen 
and pelvic organs. including Papanicolaou smear and relevant laboratory tests. As a general rule, oral 
contraceptives should not be prescribed for longer than ! year without another cal examination 
being performed. 2) Under the influence of estrogen-progestogen — preexisting uterine 
leiomyomata may increase in size. 3) Patients with a history of psychic depression should be 
carefully observed and the drug discontinued if depression recurs to a serious degree. 4) Because 
oral contraceptives may cause some degree of fluid retention. conditions which might — 
by fluid retention, such as convulsive disorders, migraine Mo cardiac or renal insufficiency or 
asthma require careful observation. 5) Patients with a past history of jaundice during pregnancy have 
an increased risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundi 
develops in any patient receiving such drugs. the medication shoulc be discontinued. 6) Steroi 
hormones may be poorly metabolized in patients with impaired liver function and should be 
administered with caution in such patients. 7) Oral contraceptive users may have disturbances in 
normal tryptophan metabolism which may result in a relative pyridoxine deficiency. The clinical 
significance of this is = to be determined. 8) Serum folate levels may be depressed by oral 
contraceptive therapy. This may complicate subsequent pregnancy with regard to folate deficiency 
9) The pathologist should be advised of oral contraceptive therapy when relevant specimens are 
submitted. 10) Certain endocrine and liver function tests and blood components may be affected by 
estrogen-containing oral contraceptives: a. Increased sulfobromophthalein retention. b. Increased 
prothrombin and factors Vil, VIII. IX. and X; decreased antithrombin 3. increased norepmephrine- 
induced platelet aggregability c. Increased thyroid binding globulin (TBG) leading to increased 
circulating total thyroid hormone. as measured by protein-bound iodine (PBI), T, by column. or Ta y 
radioimmunoassay. Free T, resin uptake is decreased. reflecting the elevated TBG, free 
concentration is unaltered. d. Decreased pregnanediol excretion. e. Reduced response to 
metyrapone test 
Information for the Patient: Detailed Patient Labeling has been prepared for use by the patient and has 
been made available for distribution by the pharmacist 
interactions: Reduced efficacy and increased incidence of breakthrough bleeding have been 
associated with concomitant use of rifampin. A similar association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium and ampicillin. 
Adverse Reactions: An increased risk of the following serious adverse reactions has been associated 
with the use of oral contraceptives (see Warnings). Thrombophlebitis, pulmonary embolism, 
coronary thrombosis, cerebral thrombosis, cerebral hemorrhage, hypertension, gall bladder 
disease. congenital anomalies. There is evidence of an association between the following conditions 
and the use of oral contraceptives. although additional confirmatory studies are needed: Mesenteric 
thrombosis; benign hepatomas: neuro-ocular lesions. e.g.. retinal thrombosis and optic neuritis 
The following adverse reactions have been reported in patients receiving oral contraceptives and are 
believed to be drug related. Nausea and/or vomiting, usually the most common adverse reactions. 
occur in approximately 10% or less of patients during the first cycle (Other reactions. as a general 
rule. are seen much less — or only occasionally ), gastrointestinal symptoms (such as 
abdominal cramps and bloating): breakthrough bleeding, spotting: change in menstrual flow, 
dysmenorrhea: amenorrhea during and after treatment, temporary infertility after discontinuance of 
treatment; edema, chioasma or melasma which may persist, breast changes (tenderness, 
enlargement, and secretion); change in weight (increase or decrease), change in cervical erosion and 
cervical secretion: possible diminution in lactation when given immediately postpartum: cholestatic 
jaundice, migraine; increase in size of uterine leiomyomata, rash (allergic), mental depression. 
reduced tolerance to carbohydrates; vaginal candidiasis. The following adverse reactions have been 
reported in users of oral contraceptives, and the association has been neither confirmed nor refuted 
Premenstrual-like syndrome, intolerance to contact lenses, change in corneal curvature (steepen- 
ing). cataracts. changes in libido, chorea, changes in appetite, cystitis-like syndrome, headache. 
nervousness. dizziness, hirsutism, loss of scalp hair, erythema multiforme, erythema nodosum, 
hemorrhagic eruption, vaginitis, porphyria; impaired renal tunction 
erdosage: Serious ill effects have not been reported following acute ingestion rari à doses 
of oral contraceptives by young children. Overdosage may cause nausea, and withdrawal bleeding 


may occur in females 
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Minor (glycosylated) hemoglobins in cord blood of 
infants of normal and diabetic mothers 
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Augusta, Georgia 


The levels of minor (glycosylated) hemoglobins in maternal blood during labor and in cord blood at 
delivery were determined in four groups of women: 20 normal, 22 probably normal, 20 Class A 
diabetic, and eight overt diabetic women. Maternal HbA, was not significantly increased in the 
diabetic patients, thereby reflecting adequate metabolic control. In the cord blood, the percentage of 
the minor hemoglobin HbFic, which has been shown to be a mixture of acetylated and glycosylated 
HbF, and the ratios HbF;,/HbF and HbA,/HbA were Significantly increased in fetuses delivered of 
diabetic mothers. This supports the view-that these fetuses are hypergiycemic in utero. However, 
there was no correlation between cord blood glycosylated hemoglobins and the birth weight ratio, a 
sensitive indicator of relative changes in the birth weight. (AM. J. OBSTET. GYNECOL. 139:397, 1981:) 


SEVERAL chromatographically separable minor he- 
moglobins (Hbs), namely, Ajai, Are, Am, and Ar, are 
present in the red cell lysate of normal adults.! HbAje, 
which accounts for the major portion of the minor Hbs, 
bas a hexose moiety (l-amino,I-deoxy fructose) at- 
tached to the amino-terminal valine of the 8 chains 
through the formulation of a Schiff base and sub- 
sequent Amadori rearrangement.! HbAja; and HbA;4; 
were shown to be adducts of HbA with fructose- 1,6- 
diphosphate and glucose-6-phosphate, respectively.! 
Fetal hemoglobin (HbF) is the predominant type of 
Hb in the fetus. With the use of Biorex 70 chromatog- 
raphy, several minor Hbs, namely, pre-F; (Fia+b) and F, 
(Fi), were separated from cord blood red cell lysate.? 
Recently, the HbFha+b component has been further 
separated into HbFian HbFys, and HbFy.? Chemical 
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analysis of the minor components and in vitro. glycosy- 
lation studies? ? indicated that HbF,,, and HbF ig. have 
been formed by the modification of y chains of HbF by 
reacting with fructose-1,6-diphosphate and glucose-6- - 
phosphate, respectively.” HbF,, contained both glycosy- 
lated (glucose adduct) and acetylated derivatives of 
HbF.” ? HbFy is a glycohemoglobin; the mechanism of 


` its formation is not known at present. 


The levels of HbA;, and HbA; (HbAj,4p4.) were 
shown to be increased in patients with diabetes mel- 
litus. * Moreover, the levels of these Hbs were re- 
ported to be higher in diabetic than in normal preg- 
nant women.” 8 However, it is not known whether the 
levels of glycosylated Hbs (HbFi,4,, and HbA,) are 
increased in fetal blood in diabetic pregnancies. Fetal 
macrosomia in diabetic pregnancies has been attrib- 
uted to hyperinsulinemia, which occurs in response to 
fetal hyperglycemia that is secondary to maternal hy- 
perglycemia.? Although this theory is commonly ac- 
cepted, direct evidence is still lacking.'? This is because 
it is not possible to determine fetal blood glucose levels 
during pregnancy. Cord blood glycosylated Hbs may 
reflect the average levels of fetal blood glucose in the 
last weeks of pregnancy, so that measurement of them 
could be useful in this regard. 

In this study, the levels of the different minor Hbsa4 
were measured in the cord blood of infants delivered 
from normal as well as diabetic (both gestational and 
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Fig. 1. Biorex 70 column chromatographic separation of hemoglobins present in red cell lysate from 


a sample of cord blood. 


overt) women. The purpose of this study was twofold: 
first, to determine whether there are differences in the 
relative amounts of minor (glycosylated) Hbs between 
infants. of diabetic mothers and normal infants; and 
secondly, to correlate the levels of glycosylated Hbs 
with the birth weight and to examine this correlation 
relative to the hyperglycemia-hyperinsulinemia theory. 

Subjects and methods 

Seventy pregnant women who consented to partici- 
pate in this study were classified into four groups, as 
follows. G1, Twenty normal women with no historical 
factors suggestive of diabetes and a normal glucose 
screening test, i.e., blood glucose <130 mg/dl one hour 
after a glucose load of 50 gm.'' G2, Twenty-two prob- 
| ably normal women who had either historical factors 
suggestive of diabetes mellitus and a normal glucose 
screening test or an abnormal glucose screening test 
' but a normal oral glucose tolerance test. G3, Twenty 
women with an abnormal glucose tolerance test,!! i.e., 
White's Class A diabetics. G4, Eight women with 
insulin-dependent (overt) diabetes, of whom five were 
in Class B and three were in Class C. 

Diabetic Class A patierits were treated by diet. Ovest 
diabetic patients were, in addition, treated with insulin. 
The aini was to maintain the patients in “euglycemia” 
` as closely as possible.!2 Ultrasonography was used for 
determination of the gestational age in all of the dia- 
betic and in some of the normal pregnant women. The 
gestational ages of all of the infants were confirmed by 
neonatal assessment based on the Dubowitz scoring sys- 
tem,'? and the birth weight ratio (BWR) was calculated 
for all of them. The actual birth weight was divided by 


the fiftieth: percentile weight for the corresponding 
week of gestation as determined from Colorado's in- 
trauterine growth charts. Since the BWR is consid- 
ered to be a more accurate indicator of relative changes 
in birth weight, it was.used instead of the actual birth 
weight in the different analyses in tliis study. 
Samples of blood (7 ml) were obtained from the 
mothers at the time of their admission in labor, and 
from the cord (3 to 5 nil) at delivery. The samples were 
collected in ethylenediaminetetraacetic acid (EDTA) 
tubes and stored at 4? C. Within 94 hours, hemolysates 
were prepared from saline-solution-washed red cells by 
osmotic lysis with water; shaking with CCl, and sub- 
sequent centrifugation to remove cellular debris.’ 
Samples containing abnormal Hbs or Hb-Bart’s, as de- 
tected by starch gel electrophoresis at pH 9.0? were 
excluded from the study. Each hemolysate was dialyzed 
immediately against the appropriate developer used 
for subsequent chromatographic analyses. Red cell ly- 
„sates were chromatographed on 1 by 25 cm Biorex 70 
columns witli the use óf continuously increasing so- 
dium phosphate gradient at pH 6.7 according to the 
procedure of Abraham and associates.? About 30 mg of 
Hb was applied on each column and developed at room 
temperature for 3 to 4 days. A flow rate of 12 to 15 ml 
per hour was maintained and 20 minute fractions were 
collected. The absorbancy of the effluent fractions was 
read-at 415 nm, and the percentages of the Hb compo- 
nents were calculated on the basis of these absorbance 
readings. Fig. 1 shows the chromatographic separation 
of Hbs from red cell lysate of a normal newborn infant 
(cord blood). In selected patients, total HbA, was 
quantitated in cord blood by means of a dieth- 


Volume 139 
Number 4 


Table I. Clinical data on the study patients 







Probably normal,* G2 
(N = 22) 


Age (yr) 20.7 + 5.54 22.4+6.1 
(16-38) (15-41) 
Parity 0.7 + 0.8 1.5 + 1.8 
(0-2) (0-8) 
* Gestational age at 38.8 + 1.4 38.1 + 2.3 
delivery (wk) (36-41) (32-41) 
Birth weight (gm) 3,203 + 532 3,137 x 529 
(2,100-3,950) (1,810-4,343) 
Birth weight ratio$ 1.08 x 0.15 1.07 € 0.11 
(0.77-1.25) (0.9-1.36) 


*See text for criteria of inclusion in this group. 
+Tukey's multiple comparison test, p = «0.05. 
Mean + SD and (range). 
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Diabetics 


Significant differences} 


27.9 + 5.8 29.3 = 7.9 G3 and G4 > G1 and G2 
(19-37) (18-42) 
1.7 € 1.6 15 x13 NS 
(0-6) (0-3) 
37.7 + 2.9 36.8 + 1.9 NS 
(30-41) (34-40) 
3,364 + 757 3,517 +723 NS 
(1,420-4,480) (1,980-4,100) 
1.17 & 0.22 1.26 +0.22 — G4» Gl and G2 
(0.75-1.61) G3>Gl 


(0.89-1.56) 


§The ratio between the actual birth weight and the fiftieth percentile weight at the same gestational age. 


Table II. Comparison of the percentages* of different hemoglobin components in cord blood 


of different groups of patients studied 


HbFj +b% 5.3 + 1.0¢ 5.2 + 1.0 
(3.8-7.2) (3.7-7.1) 
HbF% 9.1] x 1.3 97 x2. 
(5.4-11.2) (6.4-14.5) 
HbF,%§ 14.4 + 1.9 14.8 + 2.7 
(9.5-16.8) (10.4-21.6) 
HbFy% 69.2 + 4.5 69.4 + 6.9 
(60.1-76.1) (54.3-79.5) 
HbA, %|| 2.1 + 0.5 2.2 + 0.5 
(1.5-2.7) (1.7-2.9) 
HbAg% 14.6 + 4.4 14.9 *- 6.6 
(8.3-27.0) (5.2-27.7) 


4.9 : 2.2 54+ 1.9 NS 
(1.3-9.6) (2.4-7.5) 
10.4+ 2.1 11.5 + 1.6 G4 > Gl 
(7.0-14.5) (9.0-13.5) : 
15.3 + 3.2 16.8 + 2.5 NS 
(10.8-23.2) (12.0-20.3). 
66.6 + 7.2 71.8 + 42 NS 
(55.8-76.1) (65.8-77.4) 
2.5 4 0.4 3.3 + 1.5 NS 
(2.0-3.0) (1.0-5.0) 
16.7 + 6.6 11.6 + 3.6 NS 
(7.4-80.6) (5.4-17.1) 





. *Expressed as a percentage of the total Hb in the hemolysate from the cord blood. 


tTukey's multiple comparison test, p = <0. 05. 
Mean + SD and (range). 
S8HDbF; is the sum of HbFi, +» + HbFy. 


|Determined by DEAE cellulose chromatography in five of each of G1, G2, and G3 patients and in six of G4 patients. 


ylaminoethyl (DEAE) cellulose chromatographic pro- 
cedure,'® '? and in the maternal blood by means of a 
microcolumn procedure.*$ 

The results were analyzed by a standard computer 
program. The statistical tests performed were Tukey's 
multiple comparison test, and Pearson's linear re- 
gression.!? 


Results 


The pertinent clinical data for the patients in the 
different groups are given and compared in Table I. 
The diabetic patients (G3 and G4) were significantly 
older than the normal women (G1 and G2). There 


*Quick-Sep, Isolab, Inc., Akron, Ohio. 


were no significant differences in parity between the 
study groups. The diabetic women underwent delivery 
slightly earlier than did the normal women, but the 
differences were not significant. Nineteen large-for- 
gestational-age (LGA) babies were delivered: 5/42 of 
normal women, 8/20 of class A patients, and 6/8 of 
overt diabetic women. Infants of diabetic mothers (G3 
and G4) were slightly heavier than those of G1 and G2 
mothers, but the differences were insignificant. How- 
ever, the BWR was significantly higher for the infants 
of G4 mothers than for those of both G1 and G2 moth- 
ers, and also for the infants of G3 mothers than for 
those of G1 mothers (Table I). 

HbA, levels in the samples of blood obtained during 
labor were slightly higher in G4 patients (7.7% + 2.1%) 


a 


p 1.3496), the increased ratio 
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Táble III. Comparison of the ratio of minor to total hemoglobins in cord blood from the different groups 
of patients studied 








HbFja +5 





x 100 6.3 + I.1t 6.2 + 1.2 

HbFt (4.7-8.7) (4.5-9.6) 

HbFe 00 C 10.9 + 14 114 + 2.0 
HbF (7.8-13.0) (7.4-16.3) - 
HUN x 100 17.1 € 2.0 17.6 +28- 

HEA (13.1-20.9) (19.8-94.2) 

4 
"pa^ 100 12.4 + 3.6 9.6 + 3.1 
(9.2-17.9) (4.6:12.2) 


. *Tukey’s multiple comparison test, p = «0.05. 
THDF is the total fetal hemoglobin, i.e., HbFp + HbF,. 
Mean + SD and (range). 
§ HbF; is the sum of HbFia4y + HbF,. 





Significant 
differences? 


6.1 + 2.1 d 
Ga. + 12.0) 
12.7 € 24 QUIET G3 and G4 > G1 
(8.1-17.1) i ` 
19.1 € 2. 
18.8 + 4.0 5 NS 
(13.2-29.1) 
23.9 + 13.7 
14.2 + 3.5 (6.3-38.4) 
(9.1-18.6) C4 » C2 


| HDA is the total adult hemoglobin, i.e., HbA, + HbAg. Both fractions were determined by DEAE cellulose chromatography in five 


G1, C2, and G3 patients and in six G4 patients. 


Table IV. Relation of birth weight ratio to selected minor hemoglobin levels in the different study groups* 


Z 





Maternal HbA,% 0.5021 
(N = 15) 
HbF% 0.194 
(N = 20) 
E x 100 0.774 
(N = 20) 
TA x 100 0.124 
HbA (N =5) 
HbF,, + HbA,% 0.286 
(N = 5) 


*Pearson’s linear regression. 
+P value. 


than in either Gl (6.4% + 0.7%) or G2 patients 
(6.9% + 1.4%), but this increase was statistically insig- 
nificant. The percentages of the various minor Hb 
components, and the ratios of the latter to total HbF or 
HbA in the cord blood from the different groups of 
patients in the study are presented in Tables II and III, 
respectively. The ratios were calculated in order to ob- 
viate differences that may have resulted from the vary- 
ing proportions of HbF and HbA in the various speci- 
mens examined. With Tukey’s multiple comparison 


test, the only statistically significant differences 


(p < 0.05) were: the higher percentage of Fr, fraction 
in G4 than in GI (11.49% + 1.59% vs. 9.09% + 


HbF,, : 
bE x 100 in G3 and G4 
i x 100 in G4 








rer Gl, and the i d rati 
Over an e increased ratio HbA 


over G2 (Tables II and III). 


0.652 0.246 0.932 
(N = 20) (N = 15) (N = 6) 
0.528 0.569 0.066 
(N = 22) (N = 20) (N = 8) 
0.360 0.375 0.227 
(N = 22) (N = 20) (N = 8) 
0.601 0.210 0.089 
(N = 5) (N = 5) (N = 6) 
0.260 0.994 0.198 
(N = 3) (N = 5) (N = 6) 


By regression analysis, there was no correlation be- 
tween maternal HbA, levels (during labor) and the 
BWR. Also none of the correlations between the vari- 
ous cord blood Hb components and BWR was statisti- 
cally significant (p < 0.05) in any of the groups (Table 
IV). The analysis was then repeated with reference to 
the LGA infants only. Still no significant differences 
were noticed. 


Comment 


The four groups of pregnant women studied were 
comparable in parity. Diabetes mellitus is expected to 
complicate pregnancies at a relatively older age, as ob- 
served in our patients. The absence of significant dif- 
ferences in the gestational age at delivery reflects our 
policy of awaiting spontaneous onset of labor in most 
cases of Class A diabetes and not inducing labor in 
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overt diabetic patients unless there is a fetal indica- 
tion. The incidence of LGA babies was comparable to 
that reported recently.'® There was a higher incidence 
of LGA babies and the mean birth weights were higher 
sin the diabetic patients. The differences were insig- 
nificant when the actual birth weights were compared, 
but significant differences were demonstrated when 
the BWRs were compared. This confirms that BWR 
more accurately reflects relative changes in birth 
weight. 

Glycosylation is a slow, nonenzymatic, posttran- 
scriptional, irreversible reaction of Hb with glucose 
(and other phosphorylated glycolytic intermediates) 
that continues throughout the lifespan of the red blood 
cells." ?? The product of such reaction of glucose with 
adult Hb is HbA. Its concentration was shown to be 
proportional only to the time-averaged blood glucose 
to which the red cells have been exposed during their 
lifetime." ?? Recently, it has been reported that, when 
erythrocytes from cord blood were incubated with an 
elevated concentration of glucose, HbF decreased; 
whereas hemoglobins focusing at isoelectric points near 
those expected for the corresponding glycosylated de- 
rivatives appeared in proportionately increased 
amounts,”! thus supporting the presence of a glycosy- 
lated HbF component. More recently, a minor HbF 
component (HbFy) was separated and shown to be a 
mixture of glycosylated and acetylated HbF.? ? 

HbA, and, to a lesser extent, HbAta+b levels are in- 
creased in diabetes mellitus both in nonpregnant*® 
and in pregnant individuals.” ® 1% 22775 This is expected 
because the mean maternal blood glucose levels are 
increased in diabetic patients. Glucose is easily trans- 
ported across the placenta by facilitated diffusion. It is 
commonly believed, without direct evidence in the 
human subject, that there is fetal hyperglycemia in dia- 
betic pregnancies. 

We found that HbF,, percentage was significantly in- 
creased in the cord blood of infants of overt diabetic 
mothers (G4), and that the D X 100 ratio was sig- 
nificantly increased in infants of all diabetic mothers 
(G3 and G4). HbA, percentage was also increased 
(3.3% + 1.5% vs. 2.1% + 0.5%), but the increase was 
not statistically significant. This was probably due to the 
small number (five) of cord samples in which HbA, 
percentage was measured. However, when the ratio 
HbA, 
HbA 
nificantly increased. This may have been due to the 
relatively small percentage of HbA in cord blood, so 
that the increase became significant when the percent- 
_age of HbA that was glycosylated rather than the abso- 





X 100 was compared, it was found to be sig- 
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lute percentage of HbA, were compared. The increase 
in HbF and in these ratios indicates a greater degree 
of glycosylation of both HbF and HbA in the fetuses of 
diabetic mothers. Glycosylated Hb levels do not fluc- 
tuate with temporary changes in blood glucose levels,» 
but represent the average blood glucose level over the 
previous 4 to 8 weeks.* !?- ??-?5 These findings were 
reported in relation to the glycosylation of HbA, but 
most likely are also true for HbF, because HbF and 
HbA have been shown to react with glucose in vitro at 
about the same rate and extent.” Therefore, it is rea- 
sonable to expect that cord blood glycosylated Hbs will 
reflect fetal blood glucose levels in the last weeks of 
pregnancy. 

This study is the first demonstration of an increased 
level of glycosylated Hbs in fetuses of diabetic mothers, 
a finding that substantiates the widely accepted view 
that these fetuses are hyperglycemic. The percentage 
increase in HbF was not so great as the percentage 
increase in HbA; usually found in adult diabetic pa- 
tients. This was probably due to the fact that most of 
our patients were well controlled, as evidenced by the 
nearly normal maternal HbA, levels at the time of 
labor. In fact, the highest levels of HbF,, in G4 were 
found in three infants whose mothers were referred to 
our center only shortly before labor, so that there was 
not enough time to achieve a control as good as that in 


_ the other patients. An alternative explanation is that 


HbF,, is a combination of acetylated and glycosylated 
components,” ? and only the latter component is ex- 
pected to increase. The lack of a significant increase in 
HbF;,+» percentage in fetuses delivered from diabetic 
mothers parallels the very slight increase in HbAy ip 
percentage levels reported in adult diabetic patients.° 

Fetal macrosomia is a characteristic feature of dia- 
betic pregnancy, and is believed to be the result of the 
growth-promoting influence of insulin, which is se- 
creted in excess by the fetal pancreatic f cells in re- 
sponse to fetal hyperglycemia secondary to maternal 
hyperglycemia.? If this theory is valid, the degree of 
macrosomia should correlate with fetal and maternal 
levels of blood glucose. Widness and associates?* ?? re- 
ported that the BWR correlates well with maternal 
HbA, levels, and that one can predict the birth weight 
from the HbA, value. In our previous study,? we did not 
confirm this finding, and postulated that this lack of 
correlation was due to a long interval between the mea- 
surement of HbA, and delivery (9 weeks); we sug- 
gested that the measurement of maternal HbA, at the 
time of labor may evidence this correlation. HbA, level 


a H . a’ 
at this time will reflect average blood glucose levels over - 


the last 8 weeks of pregnancy, the period during which 
most of the increase in fetal weight and most of the 
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deposition of fat occur. In the present study, we still 
did not find a correlation between maternal HbA, dur- 
ing labor and BWR in either the normal or diabetic 
groups. Other investigators also failed to find a corre- 
-lation between maternal HbA, and birth weights. ?5 

Our expectation was that the level of glycosylated 


study but to limit the enrollment to patients who are 
not under such strict metabolic control. On the other 
hand, this lack of correlation supports the concept that 
additional factors, including the availability of other 
substrates, such as free fatty acids, triglycerides, and* 
amino acids, probably play an important role in the 
Hbs in cord blood might be more significantly related determination of the degree of macrosomia as much as 
to BWR, but such a correlation could not be demon- does the hyperglycemia itself.!? 

uated: is Ken — at — We express our thanks to S: Martin and C. Smith, of 
our diabetic patients were well controlled, with a low 


— the Obstetrics Data Base, for their help with computer 
incidence of macrosomia that may have masked any NE — 
programming and statistical evaluation of the data. 


such correlation. It would be interesting to expand this 
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Bladder versus renal bacteriuria during pregnancy: 


Recurrence after treatment 


KENNETH J. LEVENO, M.D. 
ROBERT E. HARRIS, M.D. 
LARRY C. GILSTRAP, M.D. 
PEGGY J. WHALLEY, M.D.’ 

F. GARY CUNNINGHAM, M.D. 
With the technical assistance of 

SHERYL S. KAPPUS, M.S. 
BRENDA NOBLES 

Dallas and Lackland Air Force Base, Texas 


Localization of bacteriuria has been shown to correlate with the pattern of recurrence after 
treatment. The immunofluorescent technique was used to localize infection in 233 pregnant women 
with asymptomatic bacteriuria to determine whether this would identify those who were at greater 
risk for recurrence. In both an indigent ánd a military population, the incidence of renal bacteriuria 
was 42%. Regardless of the site of infection, after one course of short-term (10-day) or long-term 
(21-day) antimicrobial therapy, almost two thirds of these women were abacteriuric for the 
remainder of gestation. Women given short-term treatment were more likely to have a recurrence 
within 2 weeks of completion of therapy than were women given long-term therapy (P « 0.001). 
Moreover, these early recurrences were more frequent i in women given short-term treatment for 
renal bacteriuria (P « 0.05). Conversely, recurrences 6 or more weeks after completion of therapy, 
and regardless of site of infection, were more.common in women given long-term treatment 

(P « 0.01). Although the timing of recurrence varied significantly in relation to duration of treatment 
and site of infection; the ultimate risk of recurrence was not related to either. The conclusion is that 
localization of asymptomatic bacteriuria does not contribute to the management of pregnant women, 
since overall recurrence rates are independent of the site of infection. (AM. J. OBsTET. GYNECOL. 


139:403, 1981.) 


IN THE TWENTY YEARS since Kass! emphasized the 
relationship of asymptomatic bacteriuria during preg- 
nancy to acute antepartum pyelonephritis, screening 
for bacteriuria has become an important aspect of pre- 
natal care. As a result, approxiniately two thirds of 
cases of antepartum pyelonephritis are preventable.? 
Currently, most acute renal infections develop in 
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women who do not seek prenatal care, or who develop 
bacteriuria after a sterile urine culture, or in those with 
recurrent bacteriuria after therapy. The importance of 
this latter group is illustrated by the.threefold decrease 
in antepartum pyelonephritis observed when frequent 
culturing of urine was performed to detect recurrence 
in pregnant women treated for bacteriuria.? 

With localization by ureteral catheterization or blad- 
der washout, it was shown that bacteriuria during 
pregnancy is from the kidney in approximately half of 
cases and from the bladder in the remainder.* > With 
invasive localization, and serotyping of bacteria, the re- 
sponse to therapy was studied in nonpregnant patients 
with chronic bacteriuria, and it was shown that early, . 
recurrences after treatment were usually caused by ' 
renal bacteriuria.9-? In contrast, patients with bladder 
bacteriuria usually had late recurrences. Furthermore, 
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Bacteria 


Escherichia coli 126 (83) 49 
Klebsiella pneumoniae 16 (11) 12 
Other* 10 (6) 3 

_ Total 152 (100) 64 (42) 





*Proteus sp., Enterobacter sp., and Citrobacter sp. 


Table II. Bacteriuria eradicated for remainder of 
pregnancy after one' course of therapy 










No. of women (96) 


[es [ae 





Parkland (N = 152) 


38/64 (59) 53/88 (60) 91 (60) 
Wilford Hall (N = 81)  22/84(65) 33/47 (70) 55 (68) 
Total (N = 233) 60/98 (61) 86/135 (63) 146 (63) 


these studies showed that renal bacteriuria recurred 
more frequently than bladder bacteriuria, and that a 
longer course of therapy was required to eradicate 
renal infection. These results raise the possibility that 
detection of asymptomatic renal bacteriuria during 
pregnancy may be of value in predicting the risk of 
recurrence, and, therefore, minimize the threat of 
pyelonephritis. "E 

In 1974, Thomas and associates? described the 
fluorescent antibody test for localization of bacteriuria, 
and Jones and associates confirmed the accuracy of 
the technique. This method uses direct immu- 
nofluorescence to visualize antibody complexed with 
bacteria in the urine, and the presence or absence of 
antibody-coated bacteria localizes infection to the kid- 
ney or bladder, respectively. In the present study, we 
used this simple noninvasive method to localize bac- 
teriuria in asymptomatic pregnant women to deter- 
mine whether detection of renal bacteriuria might 
improve clinical management. In this regard, the fre- 
quencies and patterns of recurrent, infection after 


long-term and short-term therapy were compared in | 


women with renal bacteriuria and those with bladder 
bacteriuria. 
Material and methods 


The present report is the result of a prospective col- 
laborative study of women who presented for prenatal 


*. „care at Parkland Memorial Hospital, Dallas, Texas, and 
© Wilford Hall United States Air Force Medical Center, 


San Antonio, Texas. The periods of study were from 
1974 to 1976 at Wilford Hall and 1976 to 1978 at Park- 
land. Women were considered for inclusion in the 
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Table I. Bacteria isolated and site of involvement in 233 pregnant women with asymptomatic bacteriuria 









Parkland Hospital 





No. of isolates (%) 





Wilford Hall USAF Hospital 











Bladder _ 





Bladder 


76 58 (73) 26 39 

4 i4 (16) © 7 7 

8 9 (11) 1 8 
88 (58) 81 (100) 34 (42) 47 (58) 





study at their first prenatal visit if their pregnancy was 
less than 28 weeks, they were free of urinary tract 
symptoms, and two consecutive urine cultures had 
100,000 or more of a single uropathogen (same spe- 
cies) per milliliter of urine obtained by the clean-voided 
technique. The fluorescent antibody-coated bacteria 
test was performed as described by Thomas and asso- 
ciates® !! and was considered to be positive if 25% or 
more bacteria demonstrated fluorescence. Women with 
equivocal or unsatisfactory tests were excluded. 

Initial treatment of asymptomatic bacteriuria. 
Women at Parkland were given nitrofurantoin, 100 mg 
at bedtime for 10 days, and were reappointed at inter- 
vals consonant with standard obstetric care. Women at 
Wilford Hall were treated empirically for 21 days with 
one of the following drugs given four times daily: am- 
picillin, 250 mg (n = 54); sulfisoxazole, 1,000 mg 
(n= 10); nitrofurantoin, 100 mg (n = 16); or cepha- 
lexin, 250 mg (n= 1). These women were seen at 
2-week intervals. At both institutions, a clean-catch 
specimen of urine was obtained for culture at each sub- 
sequent visit, and the women were carefully questioned 
to assure compliance. 

Response to initial therapy. Recurrence of bac- 
teriuriá was classified as either a relapse or a reinfection 
depending on the time interval from completion of 
initial therapy to recurrence. Early recurrence, that is, 
recurrence within 2 weeks after cessation of therapy, 
and due to the same species, was considered to be a 
relapse.? Women who had sterile urine after comple- 
tion of therapy, but who 6 or more weeks later again 
developed bacteriuria (late recurrence), were consid- 
ered to have a reinfection. Serotyping of bacteria was 
not done. 

Statistical methods. Statistical evaluation of results 
was performed by means of chi-square contingency 
table analysis and Fisher’s exact test of probability. 


Results 


Enrolled in the study were 233 pregnant women with 
asymptomatic bacteriuria; 152 were from Parkland 
Hospital, and 81 were from Wilford Hall Hospital. 
Both groups were demographically similar when com- 
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Table III. Recurrence of asymptomatic bacteriuria: Relapses and reinfections in relation to duration of therapy 
and site of bacteriuria i 







l Relapses (%) 







Reinfections (%) 


Total 


Parkland Hospital, 10-day therapy (N = 129) — 16/55 UN Jor (14) 26/120 (20)  2/39(5) 10/6406) 12/108 (12) 
P < 0.05 p< non P «0.01 
Wilford Hall, 21-day therapy (N — 81) 2/34 (6) 1/47 (2) 3/81(4)  10/32.(31) 13/46 (28) 93/78 (29) 


pared for age, parity, gestational age at enrollment, 
and past history of urinary tract infections. Most of the 
women from Parkland were indigent, and 48% were 
black. All patients from Wilford Hall were active-duty 
personnel or military dependents, and 24% were black. 
The mean duration of culture surveillance was 17.6 
weeks at Parkland and 19.8 weeks at Wilford Hall. : 

Bacterial isolates and results of localization. Es- 
cherichia coli was the initial isolate from 184 (79%) of the 
233 women (Table I). Next most common was Klebsiella 
pneumoniae (13%), and the remainder included Proteus 
sp, Enterobacter sp, and Citrobacter sp. With the excep- 
tion of K. pneumoniae, there were no statistical differ- 
ences in the frequency of species isolated from women 
at either hospital, nor between women with renal bac- 
teriuria and women with bladder bacteriuria. At Park- 
land Hospital, 12 of 16 isolates of K. pneumoniae were 
from women with renal bacteriuria. This is significant 
(P « 0.05) when compared to women with bladder bac- 
teriuria due to the same organism. 

Response to treatment. . 

Eradication of bacteriuria. One course of antimicrobial 
therapy was effective in eradicating bacteriuria for the 
remainder of pregnancy in two thirds of the women 
(Table II). This was true regardless of the site of infec- 
tion (bladder or kidney) or the duration of initial ther- 
apy (10 or 21 days). No differences in cure were seen 
when the various regimens used for 21 days were com- 
pared. There were no adverse reactions to any antimi- 
crobial agent, except for mild nausea occasionally. 

Pattern of recurrence: Relapse us. reinfection. The inci- 
dence of recurrences classified as relapses or reinfec- 
tions after one course of therapy and their relationship 
to the site of bacteriuria are presented in Table III. At 
Parkland Hospital, 129 of the 152 women enrolled in 
the study had additional culturing of urine at intervals 
permitting classification as defined by the protocol. 
The other 23 women were followed in the prenatal 
clinic and underwent delivery at Parkland; two even- 
tually were hospitalized for antepartum pyelonephritis. 
All women at Wilford Hall had additional culturing of 
urine at intervals frequent enough to permit classifica- 
tion as defined. 





At Parkland Hospital, 26 of 129 women had a urine 
specimen which was again positive for the same species 
within 2 weeks after cessation of therapy, and the con- 
dition was thus classified as a relapse. In these women 
who were given treatment for 10 days, a relapse was 
twice as likely in those with renal bacteriuria as in those 
with bladder bacteriuria (P < 0.05). In contrast, of the 
81 women at Wilford Hall given treatment for 21 days, 
only three (4%) demonstrated a relapse after initial 
therapy. 

Of the other 103 women at Parkland, 12 with inter- 
vening sterile cultures after initial therapy developed 
reinfection. This type of recurrence was found in 16% 
of women with bladder bacteriuria compared to 5% 
in those with renal bacteriuria, but this difference 
was not statistically significant (P = 0.095). The inci- 
dence of reinfection in the 78 women from Wilford 
Hall was almost identical: 31% of those with renal 
bacteriuria and 28% of those with bladder bacteriuria 
were subsequently identified as having this type of 
recurrence. — l ; 

When the patterns of recurrence, namely, relapse 
versus reinfection, were compared between the two 
populations, significant differences were found. 
Women from Parkland given treatment for 10 days 
were five times more likely to have a relapse as a recur- 
rence than women from Wilford Hall (P < 0.001). 
Conversely, those women from Wilford Hall who were 
given 21 days of treatment had a 2.5 times greater 
likelihood of having a reinfection (P < 0.01). , 


Comment 


Localization of bacteriuria has been reported to be a 
useful guide for ‘selecting appropriate therapy.>* 
Using ureteral catheterization, Turck and associates® ? 
showed that recurrences after treatment for renal bac- 
teriuria are usually relapses, whereas recurrences after 
treatment for bladder bacteriuria are usually reinfec- 
tions.* They further demonstrated that those in-. 
fections which were relapses were more likely to re- 
spond to prolonged (6-week) chemotherapy that was 
unnecessary for eradication of reinfection. Later, con- 
flicting data were presented by Kincaid-Smith and Fair- 
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` ley," who demonstrated a similar relapse rate (12%) 


after either a 2-week or 6-week regimen. Other evi- 
dence that localization of bacteriuria may have clinical 
implications comes from studies which indicate that 
bladder bacteriuria in nonpregnant patients can be 
eradicated in many cases by topical application of an- 
timicrobial agents or by one dose of intramuscular 


.kanamycin.* !5 


The present study was undertaken to determine 
whether localization of bacteriuria in asymptomatic 
pregnant women is of any clinical value. In this regard, 
three questions were asked. (1) Does the risk of recur- 
rence after initial therapy differ if the bacteriuria is 
renal in origin? (2) Is the pattern of recurrence, 
defined as relapse or reinfection, related to the site of 
bacteriuria? (3) Will a longer course of treatment re- 
duce these recurrences, and, if so, does it do so in 
women with renal or bladder bacteriuria? 

Data now presented show that, regardless of the site 
of infection, or the duration of therapy, approximately 
two thirds of women treated for bacteriuria will be free 
from infection for the remainder of gestation. When 
the patterns of recurrence were analyzed as a relapse or 
a reinfection, differences were found when both the site 
of bacteriuria and the duration of therapy were com- 
pared. Women from Parkland Hospital who were 
treated for 10 days were more likely to have a relapse 
than a reinfection. Moreover, relapses were sig- 
nificantly more common in women with renal bac- 
teriuria. In contrast, women from Wilford Hall who 
were given treatment for 21 days seldom had a relapse, 
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but the incidence of reinfection was increased signifi- 
cantly. These findings are similar to those reported by 
Turck and associates,“ * and indicate that a relapse 
after short-term therapy suggests renal infection, , 
whereas a reinfection suggests bladder involvement. 
Moreover, the efficacy of long-term therapy in obviat- 
ing relapses due to renal bacteriuria was similar to the 
experiences of Turck and colleagues. 

The results indicate that neither localization of bac- 
teriuria with the fluorescent antibody test nor longer 
treatment will reduce the risk of a recurrence. Iden- 
tification of the site of bacteriuria followed by manipu- 
lation of duration of therapy merely changes the 
pattern of recurrence, but not the ultimate risk of re- 
currence. The need for continued surveillance in these 
women is emphasized, since Fairley and associates’ 
convincingly showed that antepartum pyelonephritis is 
as likely to result from untreated bladder bacteriuria as 
from untreated renal bacteriuria. Only two of the 233 
women in this study developed pyelonephritis, and this 
attests to benefits that accrue from continued surveil- 
lance, with retreatment given as necessary. 


The tests for antibody-coated bacteria in women 
from Wilford Hall Medical Center were performed in 
the laboratory of Dr. Virginia Thomas, at the Univer- 
sity of Texas Health Sciences Center, San Antonio, 
Texas. We are indebted to the obstetric clinic nursing 
staffs and obstetric and gynecology resident physicians 
at both institutions. We also thank Mrs. Fran Mitchell 
and Mrs. Barbara Oldstein for expert help in prepara- 
tion of the manuscript. 
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The fetal and maternal catecholamine response to 


insulin-induced hypoglycemia in the rat 


M. PHILLIPPE, M.D. 
]. L. KITZMILLER, M.D. 


Boston, Massachusetts 


This study was undertaken to evaluate the catecholamine response of the fetal rat to insulin-induced 
hypoglycemia in the mother. Twenty-four Sprague-Dawley rats at day 21 of gestation were used. 
Hypoglycemia was induced with regular insulin; then at timed intervals, the rats were anesthetized 
with pentobarbital. When the rats were completely unresponsive, the abdomen was opened, the 
fetuses were exteriorized, and fetal blood was obtained by sectioning the axillary vessels. Maternal 
blood was obtained from the vena cava. Plasma glucose was measured by the glucose oxidase 
technique. Norepinephrine, epinephrine, and-dopamine were measured by radioenzymatic assay. 
Maternal animals demonstrated a fall in glucose to a nadir of 23 + 0.7 mg/di (mean + SEM) anda 
significant rise in plasma epinephrine to a maximum of 2,548.0 + 1,071.2 pg/ml. Fetal glucose fell 
to a nadir of 23.8 + 3.3 mg/di (mean + SEM) and fetal catecholamines demonstrated a rapid 
significant rise: norepinephrine rose to a maximum of 5,077.3 + 932.6 pg/ml; epinephrine rose to a 
maximum of 4,295.8 + 538.9 pg/ml; dopamine rose to a maximum of 869 + 203.3 pg/mi. The fetal 
correlation coefficients were r = —0.56 (p < 0.01) for plasma glucose compared to norepinephrine 
and r = —0.58 (p < 0.01) for plasma glucose compared to epinephrine. The maternal correlation 
coefficient for plasma glucose compared to epinephrine was r = —0.54 (p < 0.01). These data 
demonstrate that the near-term fetal rat is able to respond significantly to hypoglycemia with a rapid 
output of catecholamines. (AM. J. OBsTET. GYNECOL. 139:407, 1981.) 


FETAL METABOLISM depends on an uninterrupted 
supply of fuel substrates across the placenta from ma- 
ternal sources. The data available suggest that glucose 
is the main fetal fuel; however, there also appears to be 
some fetal utilization of amino acids, lactate, and pos- 
sibly ketone bodies.” ? Fetal glucose is provided by the 
facilitated diffusion of glucose across the placenta.” ? 
Because of the absence of an active transport mecha- 
nism against a concentration gradient, fetal glucose 
levels are dependent on a higher maternal glucose con- 
centration. Hypoglycemia in the mother will, there- 
fore, result in hypoglycemia in the fetus (see references 
14 and 30). This is an important problem for the 
insulin-dependent diabetic patient. Because of the 
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therapeutic attempts to produce normoglycemia dur- 
ing pregnancy, episodes of hypoglycemia frequently 
occur in these patients. 

Surplus substrate is stored in late fetal life in the 
form of glycogen, protein, and triglycerides.^? The 
fetus appears to be unable to utilize these substrate 
deposits for the production of endogenous glucose. 
Glucose-6-phosphatase (G-6-PASE) and phosphory- 
lase, both enzymes that are necessary for glycogeno- 
lysis, have been found to be deficient in the fetal 
liver.''? Hepatic gluconeogenesis is believed not to 
occur either, because of the deficient levels of phos- 
phoenolpyruvate carboxykinase (PEPCK) and pyru- 
vate carboxylase.” 1! !? 

Although glucagon and catecholamines have been 
demonstrated to induce fetal glycogenolytic and gluco- 
neogenic enzyme activity,” !? their role in the fetal 
response to hypoglycemia is unclear. With the experi- 
mental reduction of fetal monkey glucose levels to val- 


ues as low as 13 mg/dl, Epstein and associates? were. — 


unable to elicit an output of fetal glucagon. Multiple 
authors have demonstrated a fetal catecholamine re- 
sporise to stress, such as hypoxia, in both experimental 
animals and humans!579; however, no data are avail- 
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Fig. 1. Maternal and fetal rat plasma glucose concentration (mean + SEM) at control and hourly 
intervals after maternal injection with 30 U/kg of regular insulin. *p < 0.001 and + = p < 0.01 


` compared to control values. 


Table I. Maternal rat response 


Time Glucose (mg/dl) NE (pgíml) EPI (pghnl) 

Control 117.2 + 5.7 588.8 + 185.4 217.8 + 123.3 
(6) (5) (5) 

1 hour 39.0 + 4.1* 650.0 + 101.3 659.3 + 183.7 
(6) (4) (4) 

2 hours 32.8 + 5.3* 1,074.5 + 278.1 2,123.5 + 536.71 
(4) (4) (4) 

3 hours 23.0 + 0.7* 2,906.8 + 1,247.2 2,548.0 + 1,071.21 
(43 (4) (4) 

4 hours 31.5 + 3.9* 2,432.8 + 1,123.5 1,663.8 + 420.71 


(4) 


(4) (4) 


Mean values + SEM in control animals and at hourly intervals 1 through 4 hours after maternal insulin injection. Numbers in 
parentheses represent numbers of maternal rats sampled. All values not so indicated were not significantly different compared to 


control values. 
*p « 0.01 compared to control values. 
tp « 0.05 compared to control values. 


able on the fetal catecholamine response to hypogly- 
cemia. | 

This study was undertaken to evaluate the maternal 
and fetal catecholamine response to acute insulin- 
induced hypoglycemia in Sprague-Dawley rats. 


Material and methods 


'Twenty-four Sprague-Dawley rats with timed preg- 
nancies and their fetuses were used in this study. On 
day 21 of gestation the studies were performed. To 
avoid diurnal variation, all animals were studied be- 


tween 10 AM and 2 PM. The pregnant rats weighed 


between 300 and 350 grams; each contained eight to 12 
fetuses. 

Hypoglycemia was induced by injecting 30 U/kg of 
regular (short-acting) insulin subcutaneously into the 


maternal hip area. Control animals were treated in an 
identical fashion; however, insulin was not injected. 
Treated animals were killed at 1-hour intervals 1 to 4 
hours after insulin injection. Approximately 15 min- 
utes before the animals were killed, they were injected 
with 75 mg/kg of pentobarbital for anesthesia. Once 
the animals were completely unresponsive, usually re- 
quiring 15 minutes from the time of barbiturate injec- 
tion, the maternal abdomen was opened and the uter- 
ine horns were exteriorized. As rapidly as possible, the 
fetuses were dissected individually out of the uterus 
and sacs. With the umbilical cord and placental circula- 
tion remaining intact, fetal blood samples were ob- 
tained by sectioning the fetal axillary vessels and col- 
lecting the blood in- heparinized glass pipettes. The 
time required from the opening of the maternal abdo- 
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HOURS 


Fig. 2. Maternal and fetal rat plasma NE levels (mean + SEM) in control animals and at hourly 
intervals after maternal injection with regular insulin. + = p « 0.01 compared to control values. 


Others not significantly different. 


men until all fetal and maternal blood samples were 
obtained was 10 to 15 minutes. Only the first five to six 
fetuses in each litter were sampled. 

Immediately after fetal blood samples were obtained, 
materna] samples were obtained by drawing blood into 
a heparinized syringe from the inferior vena cava. Ma- 
ternal animals continued to breathe spontaneously and 
have cardiac activity during the time that blood speci- 
mens were obtained. 

Blood specimens for fetal catecholamine assay were 
obtained by pooling blood from three fetuses in an 
iced tube containing 1.2 mg of glutathione and 1.8 mg 
of ethyleneglycol-bis(G-aminoethyl ether)N,N’-tetra- 
acetic acid (EGTA) per milliliter of blood. Blood for 
fetal glucose determination was obtained from indi- 
vidual fetuses and placed into iced microcentrifuge 
tubes. Maternal catecholamine and glucose samples 
were obtained from individual animals. 

Catechclamine samples were centrifuged at 2,500 
rpm for 5 minutes; the plasma was separated and 
stored at —70? C until the assay was performed. All 
assays were performed within 2 weeks of obtaining the 
specimens. Glucose samples were likewise centrifuged 
to obtain plasma; glucose determinations were then 
performed immediately. 

Maternal and fetal glucose determinations were per- 
formed bv the glucose oxidase technique by means of a 
Beckman glucose analyzer. The 10 ul plasma speci- 
mens were assayed in duplicate. 

Catecholamine determinations were performed by 
means of a radioenzyme assay (Cat a Kit, Upjohn Diag- 


Table I. Fetal rat responses 


Glucose 
Time (mg/dl) NE (pg/ml) 





EPI (pg/ml) 


Control 68.2 + 2.9 667.6 + 60.3 374.9 + 69.8 
(11) (21) (21) 
l hour 27.8 +2.5* 1,606.3 € 144.7* 1,052.3 + 79.3ł 


(13) (24) (21) 
2 hours 23.8 + 3.91 3,909.8 + 765.7 3,140.8 + 499.4* 


(10) (12) ` (12) 

3 hours 26.4 + 1.8* 5,077.3 + 932.6* 4,295.8 + 538.9* 
(8) (12) (12) 

4 hours 27.4 + 2.21 2,631 + 138.1* 3,888.3 + 340.1* 


(8) (12) (12) 





Mean values + SEM in control animals and at hourly inter- 
vals 1 through 4 hours after maternal insulin injection. Num- 
ber in parentheses represent numbers of fetuses sampled. 


*p < 0.01 compared to control values. 
Tp < 0.05 compared to control values. 
tp < 0.001 compared to control values. 


nostic) according to the technique described by Passon 
and Peuler.? Epinephrine (EPI), norepinephrine (NE), 
and dopamine were simultaneously converted into 
their ?H-methoxy derivatives with utilization of cate- 
chol-o-methyl transferase (COMT) and (?H-methyl)- 
S-adenosyl-L-methionine (?H-SAM). The ?H-methoxy 
derivatives were purified with extraction techniques, 
then separated by thin-layer chromatography. ?H-8- 


Methoxytyramine (dopamine derivative) was extracted, 


into toluene/isoamyl alcohol/Liquifluor (700: 300: 50, 
v:v:v) and counted. ?*H-Normetanephrine (NE de- 
rivative) and ?H-metanephrine (EPI derivative) were 
separately oxidized with 4% sodium metaperiodate, 


. 
—— 
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Fig. 3. Maternal and fetal rat plasma EPI levels (mean + SEM) in control animals and at hourly 
intervals after maternal injection with regular insulin. + = p < 0.01 and t = p < 0.05 compared to 


control values. Others not significantly different. 


forming ?H-vanillins. These were extracted into 
toluene/Liquifluor (1000:50, v:v), and counted. Beta 
counting was performed by means of a Searle Mark II 
liquid scintillation counter. This assay is specific for 
catecholamines; sensitivity is 2 to 5 pg for EPI and NE 
and 15 to 20 pg for dopamine per 50 ul sample. All 50 
id samples were assayed in duplicate. 

' Maternal and fetal results were grouped into control 
and I-, 2-, 3-, and 4-hour categories for the four vari- 
ables measured in this study (i.e., glucose, NE, EPI, and 
dopamine). Mean values + SEM were determined and 
compared to control values by the Wilcoxon Rank Sum 
Test to determine significant differences. Linear corre- 
lation coefficients were calculated to determine the re- 
lationship between glucose and catecholamine levels in 
both the maternal and fetal rat. 


Results 


Control maternal animals had a nonfasting plasma 
glucose level of 117.2 x: 5.7 mg/dl (+ SEM). By 1 hour 
after insulin injection, the maternal plasma glucose 
level fell to 39.0 + 4.1 mg/dl (p « 0.01) (Table I). The 
maternal glucose level continued to fall so that by 2 
hours after insulin injection. it had reached 32.8 + 5.8 
mg/dl. Maternal glucose reached its lowest level, 
23.0 + 0.7 mg/dl, at 3 hours, then rose at 4 hours to a 
value of 31.5 + 3.9 mg/dl. As demonstrated in Fig. 1, 
the maternal plasma glucose level was initially 7296 

i higher than the fetal plasma glucose level; however, in 
response to insulin, the maternal-fetal difference de- 
creased dramatically so that by 3 hours the maternal 


glucose level was lower than the level observed in the 
fetus. 

Fetal glucose in the control animals was 68.2 + 2.9 
mg/d] (+ SEM). In response to maternal hypoglycemia 
(Table IJ), the fetal plasma glucose levels fell sig- 
nificantly by 1 hour to 27.3 + 2.5 mg/dl (p « 0.01). 
The fetal glucose level reached its nadir at 2 hours with 
a level of 23.8 + 3.3 mg/dl. Fetal glucose levels then 
plateaued at 3 hours at 26.4 + 1.8 mg/dl and at 4 hours 
at 27.4 + 2.2 mg/dl. The fetal glucose level (Fig. 1) fell 
to one third of the control level, in contrast to the ma- 
ternal glucose value which fell to 2096 of the control 
value. 

'The maternal NE mean value in the control animals 
was 588.8 + 185.4 pg/ml (+ SEM). Although maternal 
NE values rose to 2,906.8 + 1,247.2 pg/ml by 3 hours, 
this change was not statistically significant. 

In the fetuses the control NE value was 667.6 + 60.3 
pg/ml (+ SEM); NE then demonstrated a rapid, sig- 
nificant rise (Table II) bv 1 hour after maternal insulin 
injection to 1,606.3 + 144.7 pg/ml (p « 0.01). Fetal NE 
continued to rise so that by 2 hours it had reached 
3,909.8 + 765.7 pg/ml and eventually peaked by 3 
hours at 5,077.3 + 932.6 pg/ml. Fetal NE then de- 
clined to 2,631.0 + 138.1 pg/ml at 4 hours. As demon- 
strated in Fig. 2, fetal NE is significantly (p < 0.01) 
higher than maternal values at 1 hour after insulin in- 
jection. NE levels in the fetus were observed to reach 
the highest level of all catecholamines measured (Ta- 
ble II). 

The plasma EPI mean value in the control maternal 
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Fig. 5. Fetal plasma glucose levels compared to EPI values. Correlation coefficient r = —0.58, 


p< 0.01. 


rats was 217.8 + 123.3 pg/ml (+ SEM). In response to 
acute hypoglycemia, there was little change by | hour: 
The EPI level was 659.3 + 183.7 pg/ml (not signifi- 
cant), whereas by 2 hours the EPI level had increased to 
2,123.5 + 536.7 pg/ml (p < 0.05) (Table I). The ma- 
ternal EPI level remained elevated with a 3-hour value 
peaking at 2,548.0 + 1,071.2 pg/ml and then decreas- 
ing to 1,663.8 + 420.7 pg/ml by 4 hours (Fig. 3). 

The EPI level in the fetal rat was lixewise low in the 
control animals at 374.9 69.8 pg/ml (+ SEM). Simi- 
lar to the NE value, the fetal EPI level demonstrated a 
rapid significant elevation by 1 hour to 1,052.3 + 79.3 
pg/ml (p < 0.05) (Table II). The fetal EPI level con: 
tinued to rise with a 2-hour value of 3,140.8 + 499.4 
pg/ml (p « 0.01), then peaking at 3 hours to 4,295.8 + 


538.9 pg/ml. The fetal EPI value at 4 hours after ma- 
ternal insulin injection had decreased slightly to 
3,888.3 + 340.1 pg/ml. Fig. 3 reveals that fetal plasma 
EPI values were higher than those observed in the ma- 
ternal animals at each interval measured. 

The maternal control mean value for plasma dopa- 
mine was 252.4 + 85.6 pg/ml (+ SEM). In response to 
acute hypoglycemia, the maternal dopamine level did 
not change significantly. The control fetal plasma do- 
pamine value-was 181.9 + 39.8 pg/ml. Similar to the 
other fetal catecholamine levels, the dopamine level 


peaked at 3 hours at 869.0 + 203.3 pg/ml (p < 0. 05). E 


The physiologic significance or role of this rise in fetal 
plasma dopamine is unknown at this time. 
The fetal NE level (Fig. 4) demonstrated a significant 
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Fig. 6. Maternal plasma glucose levels compared to the EPI values. Correlation coefficient r = —0.54, 


p « 0.01. 


inverse correlation with the plasma glucose value 
(r = —0.56, p< 0.01), whereas the maternal plasma 
NE level was poorly correlated with the maternal 
plasma glucose level (r = —0.36, not significant). Figs. 5 
and 6 demonstrate the inverse correlation between the 
plasma epinephrine and plasma glucose levels. A sig- 
nificant correlation was observed in both the maternal 

: (r = —0.54, p « 0.01) and fetal (r = —0.58, p « 0.01) 
rats. 


Comment 


The development of chromaffin tissue in the human 
fetus was first demonstrated by Zuckerkandl in 1901. 
Since that time anatomic and histochemical studies by 
multiple authors?'-?* have confirmed that chromaffin 
tissue in the fetus, the extra-adrenal chromaffin tissue 
in particular, undergoes extensive development and 
maturation during fetal life, then degenerates during 
early childhood. Bioassay and fluorometric assay tech- 
niques have been used to demonstrate that from early 
in fetal life, these tissues contain significant amounts 
of catecholamines, in particular NE?! ?* = Ben- 
Jonathan” has demonstrated that plasma EPI, NE, and 
dopamine levels are higher in the fetal rat than those 
observed in the adult. 

. The ability of the fetal chromaffin tissue to respond 
functionally to stress in utero was first demonstrated by 
Comline and Silver.'* These authors measured a rapid 
output of catecholamines from the adrenal gland in the 
fetal lamb and calf in- response to maternal hypoxia. 
“This response was demonstrable as early as day 80 of 
gestatiori in the fetal lamb. Jones and Robinson,’ in 
chronically catheterized sheep, found that, in contrast 
to the predominantly EPI response observed in the ewe 


in response to hypoxia, the fetal lamb has a higher 
plasma catecholamine output of predominantly NE. 
Artal and co-workers? measured the fetal and mater- 
nal sheep response to maternal phlebotomy. They de- 
scribed a significant increase in both maternal and fetal 
catecholamines in response to a 3096 loss of maternal 
blood volume. In their study all three catecholamines 
increased significantly; however, the greatest rise oc- 


. curred in fetal NE. 


The ability of the human fetus to respond to stress 
has been evaluated only during the peripartum period. 
Lagercrantz and associates!^ ?? measured cord blood 
catecholamine levels and demonstrated that the levels 
in the normal newborn infant are significantly higher 
than those in resting adult plasma. Even more impor- 
tant, these authors demonstrated that catecholamine 
levels obtained from infants born after complicated 
deliveries, such as breech presentation or hypoxic fetal 
heart rate patterns, had even higher plasma catechol- 
amine levels. As observed in the animal models, the 
predominant catecholamine measured in human fetal 
plasma was NE. In a series of newborn infants, 
Blouquit and associates!* also found that the catechol- 
amine levels were significantly higher in infants born 
after complicated deliveries. 

Observations from multiple studies'* %7% ?* evaluating 
the transfer of catecholamines across the placenta 
would suggest that physiologic levels of catecholamines 
do not significantly cross the placenta. Jones and 
Robinson” with infusion of labeled catecholamines in 
both the ewe and lamb fetus were unable to demon- 
strate transfer of active hormone. Saarikoski’ in an 
extensive study of ?H-NE transfer across the human 
placenta found that, at most, only 10% of labeled hor- 
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mone was found in the umbilical vein as active hor- 
mone. On the other hand, Saarikoski found that me- 
tabolites of NE rapidly appeared in fetal blood. These 
_ metabolites were, in fact, higher in fetal plasma than in 
the maternal circulation. The conclusion drawn 
from this study was that catecholamines are rapidly 
metabolized in the placenta by COMT and monoamine 
oxidase (MAO) to inactive metabolites. Morgan and as- 
sociates”® likewise found significant metabolism of la- 
beled catecholamines as they traversed the guinea pig 
placenta. Catecholamine measurements by Lagercrantz 
and assocíates?? in cord blood revealed higher cord ar- 
tery levels than umbilical vein levels, again suggesting 
that the catecholamines measured arose mainly in the 
fetus. The data in our study demonstrate that the fetal 
values of all three catecholamines were higher than 
those observed in the maternal rats. This observation 
likewise does not support significant maternal-to-fetal 
diffusion of catecholamines. 

Glucose crosses the placenta by facilitated diffu- 
sion,” ? thereby resulting in fetal glucose levels that 
parallel those of the mother; however, they are low- 
er.^ + ! 29 Episodes of hypoglycemia in the mother have 
been demonstrated previously to result in an extremely 
low fetal glucose concentration.* ?? This response to 
insulin-induced maternal hypoglycemia is thought to 
be directly secondary to inadequate glucose for trans- 
port across the placenta, rather than to an insulin effect 
on the fetus. Insulin, a large polypeptide molecule, 
does not cross the placenta." 3 

During fetal life the fetus stores surplus fuel sub- 


strate in the form of glycogen, protein, and triglycer- 


ides.*”§ Because of the deficiency of the enzymes neces- 
sary for utilization of these depot fuels, the fetus in 
utero appears unable to draw upon these stores during 
episodes of maternal substrate deficiency. !? 3% 93. 35 
Glycogenolysis requires the presence of G-6-PASE and 
phosphorylase.” Girard and associates’ and others?-!? 
have demonstrated that fetal hepatic G-6-PASE and 
phosphorylase are very low during fetal life, increasing 
significantly only at term. The absence of fetal gluco- 
neogenesis has also been suggested because of the fetal 
hepatic deficiency of PEPCK and pyruvate carboxy- 
lase.” !* 12 32:31 38 Ballard and Hanson’! demonstrated 
low levels of both enzymes in the rat fetus, with 
gluconeogenesis occurring only postnatally when sol- 
uble PEPCK activity rapidly increased. 

The gluconeogenic and glycogenolvtic enzymes bave 
been experimentally induced by fetal injection of sev- 
eral hormones, including glucagon and catechol- 
amines.” ' 3? 33 Cyclic adenosine monophosphate, the 
second messenger produced by glucagon and catechol- 
amine activation of adenyl cyclase, has also been shown 
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to increase gluconeogenic enzyme activity.” 3 1 As, 
mentioned previously, Epstein and associates and 
Chez and colleagues?! were unable to measure an ele- 
vation of glucagon in response to induced hypoglyce- 
mia. Our data, on the other hand, have demonstrated, 
in the near-term fetal rat, a significant increase in all 
three catecholamines in response to hypoglycemia. 
This elevation was most significant for fetal plasma NE. 
We are aware of no other reports in the English lan- 
guage literature in which the fetal catecholamine re- 
sponse to hypoglycemia was measured. 

The type of catecholamine response that we ob- 
served in the maternal rat has been previously reported 
in adult humans? and rats.” Garber and associates” 
demonstrated a fiftyfold rise in EPI and a twofold in- 
crease in NE in six adult men 50 minutes after intrave- 
nous injection of insulin. In a similar study, Christen- 
sen and associates?! found a strong correlation between 
plasma glucose concentration and the plasma EPI value 
in adult men. Pitkanen?? demonstrated a rapid increase 
in urinary EPI in response to insulin-induced hypogly- 
cemia in the adult rat. 

Baseline and stressed catecholamine concentrations 
in our study are consistent with those observed in 
rats?*: 197? and other species. '* !* 18 We observed con- 
trol catecholamine levels in our rats similar to those 
reported by Buhler and associates?? after anesthetizing 
the rats with pentobarbital before manipulation. Tne 
hypoglycemic animals were handled in a fashion iden- 
tical to that of the control animals except for the injec- 
tion of insulin several hours before sampling. Although 
we are unable to prove that other, nonspecific stress 
factors did not contribute to the maternal and fetal 
catecholamine responses observed, the most obvious 
stress factor appears to be the profound hypoglycemia 
induced in both the maternal and fetal rats. To mini- 
mize the effects of fetal hypoxia during blood sam- 
pling, no animal was used in which the maternal car- 
diorespiratory function had ceased, and only the first 
half of the litter, i.e., the first five to six fetuses, were 
sampled from any one rat. We have observed that upon 
sampling a whole 12-fetus litter, the glucose concen- 
tration and catecholamine levels were higher in the last 
few fetuses. This effect was probably secondary to 
some degree of hypoxia in these last fetuses. 

Goodner and associates,” in 1969, made the obser- 
vation that in the near-term fetal rat stable plasma glu- 
cose levels were maintained in spite of maternal 
insulin-induced hypoglycemia. Our data demonstrated _ 
an initial 60% fall in fetal plasma glucose; however, 
fetal glucose then plateaued in spite of a continued fall 
in maternal glucose. The etiology of this fetal glucose 
plateau is unknown. Three possibilities are (1) de- 
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creased fetal glucose utilization, (2) increased extrac- 
tion of maternal glucose, and (3) enzyme induction and 
` release of glucose from fetal glucose stores. Although 
unable to demonstrate a decrease in hepatic glycogen, 
Goodner and associates?? suggested that the near-term 
fetus is, in fact, able to compensate for maternal hypo- 
glycemia with. glycogenolysis and possible gluconeo- 
genesis. The observation of Girard and associates? 7 of 
a significant increase in phosphorylase, G-6-PASE, and 
PEPCK activity within 1 hour after delivery and the 
beginning of resolution of neonatal hypoglycemia 
within 2 hours after delivery in the rat would support 
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the possibility that within 1 to 2 hours the near-term 
fetus is able to induce the necessary enzymes for release 
of stored glucose. 


In conclusion, these data suggest that in the near- . 


term fetal rat, chromaffin tissue is able to respond to 
insulin-induced hypoglycemia with a rapid, significant 
output of all three catecholamines measured. The pos- 
sibility that the observed plateau of the fetal plasma 
glucose cóncentration, in spite of a continued fall in 
maternal glucose, occurs because of hepatic enzyme 
induction by the catecholamine elevation can only be 
speculated at this time. 
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Adrenocorticotropin (ACTH) and cortisol in plasma were measured weekly from early in gestation 
through delivery in five women whose pregnancies were normal. During the twelfth week of 
pregnancy, the concentration of ACTH in plasma of blood samples obtained between 0800 and 
0900 hours was 23 + 4.6 pg/ml (mean and SEM) and rose progressively to 59 + 16 pg/ml at 37 
weeks. The levels of ACTH in plasma were significantly lower throughout pregnancy than those 
found in nonpregnant women. During labor and delivery, ACTH levels rose strikingly to values of 
301 + 137 pg/ml. As pregnancy advanced, the concentration of cortisol in plasma increased 
progressively from 149 + 34 ng/ml (mean and SEM) at 12 weeks to 352 + 90 ng/ml at 26 weeks’ 
gestation but changed minimally thereafter until labor commenced, during which values of 

706 + 148 ng/ml were achieved. ACTH and cortisol secretory patterns over a 24-hour period were 
also investigated in one subject during each trimester of pregnancy. Diurnal variations were 
observed that were qualitatively similar to those seen in nonpregnant women..From the results of 
these studies, we conclude that ACTH levels are suppressed in plasma of norma! pregnant women 
but are higher in late pregnancy than in early pregnancy. The rise in plasma ACTH concentrations, 
as pregnancy advances, in spite of increasing levels of plasma cortisol, estrogen, and progesterone, 
is suggestive of the possibility that a source of ACTH exists that is not subject to negative feedback 


control, that the clearance of free cortisol increases as pregnancy advances, or that there is an 
alteration in the metabolism of the ACTH precursor protein produced by the pituitary and/or 


placenta. (AM. J. OBsTET. GYNECOL. 139:416, 1981.) 


IT HAS BEEN well documented that total serum cor- 
tisol concentrations increase during human preg- 
nancy." ? This increase in the level of cortisol is be- 
lieved to be due primarily to the threefold increase in 
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corticosteroid-binding globulin (CBG) levels that ac- 
companies pregnancy.’ On the other hand, the mea- 
surement of free or unbound cortisol in plasma of 
pregnant women has given rise to results which are 
conflicting. In early studies, Booth and associates® and 
Murray® did not detect an appreciable increase in the 
levels of unbound cortisol in plasma during normal 
pregnancy. However, in more recent studies it was 


` found that the levels of free cortisol in plasma are 


higher in pregnant than those in nonpregnant 
women.” 8 

There have been no reports of results of studies in 
which plasma adrenocorticotropin (ACTH) levels were 
quantified in the same women throughout pregnancy. 
Most investigators have been concerned with ACTH 
levels in umbilical cord plasma of newborn infants and 
in plasma obtained from women during labor or deliv- 
ery. It has been demonstrated that plasma ACTH and 
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Fig. 1. Plasma concentrations of ACTH and cortisol during normal pregnancy. Blood samples were 
obtained weekly at 0800 to 0900 hours from five normal pregnant women and from three women 
during labor and on the second postpartum day. In addition, umbilical cord plasma was obtained 
from the newborn infants of three of these subjects. The mean plasma concentrations for ACTH 
(picograms per milliliter) are denoted by solid circles whereas plasma cortisol levels (nanograms per 
milliliter) are denoted by open circles. The vertical bars correspond to the magnitude of the standard 


error of the mean. 


cortisol concentrations are significantly higher in preg- 
nant women during labor than those in normal, rest- 
ing, nonpregnant individuals.?? 

It has been established that episodic secretions of 
ACTH and cortisol occur in nonpregnant subjects.” !* 1 
There have been no reports of results of studies of 
secretory patterns of ACTH and cortisol during the 
course of human gestation. 

The purpose of the present investigation was to 
evaluate pituitary and adrenal function throughout 
pregnancy by measuring plasma ACTH and cortisol in 
a prospective study in which each woman served as her 
own control. In addition, the relationship of ACTH 
and cortisol secretory activity during the day at various 
stages of gestation was evaluated. 


Material and methods 


ACTH and cortisol were quantified in plasma of five 
pregnant women beginning at the seventh to eleventh 
gestational week until delivery. The ages of the women 
ranged from 17 to 28 years. The pregnancies of these 
five women were normal. 

While the subjects were resting in the lateral recum- 
bent position, blood samples were obtained at weekly 
intervals between 0800 and 0900 hours after an over- 
night fast. In addition, blood samples were obtained 
from some subjects during labor and delivery and 2 
days post partum. Mixed umbilical cord blood was ob- 
tained from some of the newborn infants-of these 
women. à 

The 24-hour secretory patterns of ACTH and cor- 
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Table I. Plasma ACTH levels during early and late pregnancy 










A 30 +3.5 25-39 
B 15 +1.7 12-18 
C 43 £3.3 38-52 
D 28 +2.3 23-33 


ACTH (pg/ml) 
35-40 Weeks 
[Oe pom [om [ow] 


9-14 Weeks 


55 +4.0 48-62 «0.01 
34 +6.5 21-47 <0.05 
83 +12.0 59-108 <0.05 
50 +4.2 39-59 <0.01 





Table II. Plasma cortisol levels during early and late pregnancy 






Subject 
A 313 +50 220-460 
B 77 +20 40-130 
C 165 +36 120-210 
D 270 +50 180-410 
E 333 +22 270-400 


NS: Not significant. 


tisol in plasma were studied during each trimester in 
one normal pregnant woman, Subject F. This woman 
was admitted to the Clinical Research Center at the 
University of Texas Health Science Center at Dallas for 
a 2-day period during each trimester of pregnancy. She 
was given a general diet but her activities were re- 
stricted to the study room for a 48-hour period. The 
first night of each study served as a stabilization time. 
On the second day an 18-gauge Longdwell catheter 


with a three-way stopcock and heparin lock syringe was" 


inserted into an arm vein for blood sampling. In each 
sampling period 3 ml of blood was drawn and the 
number of sampling intervals was designed to keep the 
: total amount of blood withdrawn at a minimum. Blood 
samples were obtained with limited disturbance of the 
test subject in the following time periods: every 2 hours 
from 0800 to 0400; every 5 minutes between the ime 
intervals 0400 and 0430, 0500 and 0530, and 0630 and 
0800. This experimental design was chosen in the hope 
that blood sampling would be conducted during the 
highest peak in ACTH secretory activity, as described 
by Gallagher and associates.'* The sleep and awake pe- 
riods of the subject were recorded. 
Blood samples for ACTH measurement were col- 
lected in tubes containing ethylenediaminetetraacetate 
“(EDTA) (1 mg/ml) and stored at 4° C for no more than 
60 hours before centrifugation at 1° to 2° C. The 
plasma was removed by aspiration and stored at —20* C 


Cortisol (ng/ml) 
9-14 Weeks 35-40 Weeks 







336 +13 300-360 NS 
314 +22 260-390 <0.001 
430 +11 410-460 <0.001 
557 +42 490-680 «0.01 
823 +51 720-880 <0.001 


until assayed. The stability of ACTH at 4° C in plasma 
containing EDTA has been established previously” 
and confirmed in the present investigation with the use 
of blood obtained at 1000 hours from two normal men. 
ACTH was quantified by radioimmunoassay (RIA) ac- 
cording to the procedure of Oliver'® and Vague and 
associates," as modified by Winters and associates.’ 
The antiserum was developed in rabbits against por- 
cine ACTH” and was a gift from Dr. C. Oliver (Mar- 
seilles, France). The specificity of this antiserum has 
been investigated extensively in cross-reactivity studies 
with the use of peptides closely related to melanocyte- 
stimulating hormone (MSH) and ACTH.'* Compared 
to those of porcine ACTH, the antibodies in this an- 
tiserum recognized with equal affinity the following 
peptides: ACTH 1-14, ACTH 1-16, and ACTH 11-24. 
The following peptides are not recognized: ACTH 
4-10, ACTH 1-10, ACTH 25-39, a-MSH, and B-MSH. 
Hence, it is reasonable to assume that the antigenic 
determinants on the ACTH molecule recognized by 
antibodies in this antiserum lie within that portion of 
ACTH equivalent to ACTH 11-16. For a reference 
standard, we employed a-ACTH purified from human 
pituitary glands, which was a gift from Dr. C. H. Li 
(San Francisco, California). The interassay variation of 
the ACTH RIA was 13%. All the plasma values for 
ACTH in this report were determined in a single assay. 
Plasma cortisol was quantified by a direct RIA de- 
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Fig. 2. The 24-hour ACTH and cortisol plasma levels in a normal pregnant woman (Subject F) 
during each trimester. Blood samples were collected through an indwelling catheter, as described in 
Material and methods. Plasma ACTH levels are denoted by solid circles and plasma coms is 
indicated by the open circles. Sep and awake periods are also depicted. 


scribed by Gomez-Sanchez and associates.? The in- . 


terassay variation was 14% and the intra-assay variation 
was 7% for the cortisol RIA. 


Results 


Plasma ACTH. The concentrations of ACTH in 
plasma (Fig. 1) in four women with normal pregnancies 
increased from 23 + 4.6 pg/ml (mean and SEM) dur- 
ing the twelfth week of gestation to 59 + 16 pg/ml at 37 
weeks. (Blood samples from the fifth woman were col- 
lected improperly for ACTH determination and were 
not included in this study.) During labor and delivery, 
plasma ACTH levels increased strikingly to 301 + 137 
pg/ml while umbilical cord plasma ACTH levels were 
69 + 18 pg/ml. After delivery, the maternal plasma 
ACTH had decreased to 30.3 + 8 pg/ml on the second 


postpartum day. The values for ACTH levels in plasma 
obtained during early and late gestation for each sub- 
ject are given in Table I. When these data were ana- 
lyzed by the paired t test, it was found that the con- 
centration of ACTH in plasma during late gestation 
differed significantly from that of early gestation. 
Plasma cortisol. By 11 weeks of gestation the plasma 
cortisol level was 149 + 34 ng/ml in five normal preg- 
nant subjects. As illustrated in Fig. 1, plasma concen- 
trations of cortisol in these subjects rose progressively 
throughout the second trimester and attained a level of 
352 + 90 ng/ml (mean and SEM) during the twenty- 
sixth week of gestation. Thereafter, the plasma concen- 
tration remained elevated but changed little until labor ` 
and delivery. During labor and at the time of deliv- 
ery, plasma cortisol concentrations rose to 706 + 148 


. 
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ng/ml. By the second postpartum day, the maternal 
cortisol levels had fallen to 296 + 90 ng/ml. The 
plasma cortisol values obtained during early and late 
. gestation for the individual subjects are given in Table 
II. When these data were analyzed by the paired t test, 
it was found that the concentration of cortisol in plasma 
during late gestation differed significantly from that of 
early gestation in four of five subjects. The cortisol level 
in umbilical cord plasma was 83 + 25 ng/ml. 
Secretory activity of ACTH and cortisol during 
pregnancy. The secretory patterns of plasma ACTH 
and cortisel during each trimester of pregnancy of Sub- 
ject F are depicted in Fig. 2. A diurnal rhythm of 
plasma cortisol is evident during each trimester with 
highest levels detected at 0700 to 0900 hours and low- 
est levels found during the early evening and during 
sleep periods. The difference between morning and 
evening concentrations of cortisol in plasma appears to 
increase with advancing gestation. A definite diurnal 
rhythm of plasma ACTH is less obvious but becomes 
more evident during the third trimester. Secretory 
spikes of ACTH were often, but not always, followed 
by increases in plasma cortisol. 


Comment 


In the present study of normal pregnant women, we 
found a progressive rise in total plasma cortisol levels 
with advancing gestation, a finding which is in agree- 
ment with the results of other investigators.'-? This 
increase in plasma cortisol levels is believed to be sec- 
ondary to a rise in circulating levels of CBG.* Some 
investigators” * ?? have found an increase in free cor- 
tisol in plasma during pregnancy, whereas others have 
found levels of free cortisol which do not differ from 
those in nonpregnant persons.* ê Thus, it remains 
somewhat unclear whether free cortisol is increased in 
plasma during pregnancy. 

The levels of plasma cortisol rose dramatically dur- 
ing labor and delivery, presumably the result of stress. 
In the few samples of umbilical cord plasma studied, 
we found, as have others,® ?! that the levels of cortisol 
were lower than those in maternal plasma. Krauer?? 
found no correlation. between maternal and cord 
plasma cortisol concentrations and suggested, as did 
Dormer and France?! that the cortisol found in fetal 
blood is produced in the fetus. l 

There are only a few reports concerning the levels of 
ACTH in maternal plasma during human pregnancy. 
Allen and associates’ detected a progressive rise in 


* ACTH levels during pregnancy in a woman with Nel- 


son syndrome. Genazzani and associates” reported 
that the levels of immunoreactive ACTH in plasma of 
pregnant women were above the range of values found 
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in nonpregnant subjects but that ACTH levels de- 
creased near term. A progressive rise of plasma ACTH 
levels with advancing gestation (but within the range of 
plasma ACTH levels obtained for nonpregnant sub- 
jects) was reported by Rees and associates." Mukherjee 
and Swyer? studied ACTH levels in plasma of normal 
pregnant women at different gestational ages. They 
observed that the concentration of ACTH in plasma. 
was lower in women during the third trimester of 
pregnancy than in nonpregnant women. 

The experimental design of the present investigation 
differed from those of previous studies in that each 
woman in the present study served as her own control 
throughout pregnancy. Our results are suggestive that 
there is a rise in the level of ACTH in plasma as well as 
in total plasma cortisol from early gestation until term. 
However, the ACTH levels in plasma of the pregnant 
subjects throughout gestation ranged from 12 to 60 
pg/ml (Fig. 1), values which are considerably less than 
those found ina group of normal ovulatory women, in 
whom plasma ACTH levels ranged from 78 to 120 
pg/ml? In the latter study, we found significantly 
lower levels of ACTH in plasma in a group of women 
treated with oral contraceptives compared to the levels 
of ACTH in plasma of ovulatory subjects. In addition, 
it has been demonstrated that ACTH secretion by pi- 
tuitary cells in culture can be suppressed by adding . 
progesterone to the culture medium.?* Taken together, 
these findings are suggestive of a direct suppression of 
ACTH by estrogens and/or progestogens. 

Itis more difficult to explain the rise in ACTH levels 
in plasma'as pregnancy advanced. High levels of 
ACTH have been detected in placental extracts.” ?? 
Thus, it is possible that if ACTH were produced by the 
placenta and secreted into the maternal compartment, 
a progressive rise in ACTH during gestation could 
be explained. Presumably placental ACTH secretion 
would not be subject to negative feedback control by 
cortisol. Another explanation for the increasing levels 
of ACTH during pregnancy may be increased clear- 
ance of free cortisol in plasma, e.g., by renal excretion, 
since there is an increase in the glomerular filtration 
rate with advancing gestation.” An increased clearance 
of free cortisol in plasma might lead to an increase in 
ACTH secretion. Another possible explanation for the 
rise in ACTH levels in plasma as pregnancy advances 
might be an alteration in the metabolism of the 31 K 
protein, the presumed prohormone of ACTH and 
other pituitary and neural peptides.?* In a recent re- 
port it was suggested that other metabolites of the 31 K 
protein are altered during pregnancy.?? 

Numerous investigators have measured ACTH in 
maternal plasma during labor and in umbilical cord 
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plasma at delivery. The findings of this study of an 
increase in maternal ACTH during labor and delivery 
are in agreement with the findings of others. '? We 
found that umbilical cord plasma ACTH levels were 
lower than those in maternal plasma at the time of 
labor and deliverv; these findings are in agreement 
with those of our previous studies'? and with those of 
others.” On the other hand, some investigators!?: ?* 
* have reported the finding of no significant difference 
in ACTH levels in cord plasma compared to levels in 
plasma of normal pregnant women at delivery. 

The 24-hour secretory patterns of ACTH and 
cortisol have been investigated in nonpregnant sub- 
jects.® . is The results of our studies on Subject F (Fig. 
2) were qualitatively similar to those reported in studies 
of nonpregnant subjects. A definite diurnal rhythm 


was detected for cortisol in plasma during each trimes- 


ter, with a trend toward a greater morning-evening 
difference in cortisol levels as pregnancy progressed. A 
diurnal rhythm for ACTH was less apparent. Berson 
and Yalow? found that a well-marked diurnal rhythm 
of ACTH was not always evident in their healthy con- 
trol subjects. 

The intensity and variation in the levels of ACTH in 
plasma in the pregnant women of this study were more 
marked than those of cortisol. The peaks in ACTH 
levels persisted for 5 to 15 minutes and might not have 
been observed if less frequent sampling intervals had 
been employed. In most instances, increased ACTH 
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levels in plasma preceded in time or accompanied a 
more gradual and sustained elevation of cortisol. These 
findings are in agreement with those of previous inves- 
tigators® !* in that the secretory patterns of ACTH re- 
mained unaltered by the duration of pregnancy. We 
also found that augmented ACTH secretion could 
commence even while cortisol levels were elevated. We 
suggest, as did Gallagher and associates," that the cor- 
tisol feedback mechanism controlling ACTH secretion 
is probably not a one-to-one relationship and that the 
central nervous system—hypothalamus are centers of 
control of the episodic secretory activity of ACTH re- 
lease. 

Based on the findings of the present study, we con- 
clude that maternal plasma leveis of ACTH are sup- 
pressed during normal pregnancy but that a progres- 
sive rise of ACTH occurs throughout pregnancy, 
despite increasing levels of plasma cortisol, estrogen, 
and progesterone. 
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The glucose tolerance test as a means of identifying 


intrauterine growth retardation 


VICTOR:-A. KHOUZAMI, M.D. 
DAVID S. GINSBURG, M.D. 
NORMAN H. DAIKOKU, M.D. 
JOHN W. C. JOHNSON, M.D. 
Baltimore, Maryland 


The purpose of this prospective, nonconcurrent study was to determine whether maternal 
hypoglycemia, as measured by a 3-hour glucose tolerance test, is associated with pregnancies 
resulting in growth-retarded infants. Our results demonstrate that maternal hypoglycemia is 
significantly associated with intrauterine growth retardation other than the low birth weight type 
and that the 3-hour glucose tolerance test is an effective early screening test in detecting 
pregnancies at risk of fetal growth retardation. (AM. J. OBSTET. GYNECOL. 139:423, 1981.) 


INTRAUTERINE GROWTH RETARDATION (IUGR) 


remains one of the major perinatal problems, carrying . 


a perinatal mortality rate three times higher than that 
in the total population,’ with the survivors displaying a 
high incidence of neurological and intellectual defi- 
ciencies.” 4 

Traditionally, IUGR has been defined based on 
weight criteria, such as term birth weight of less than 
2,500 gm or birth weight less than the third or tenth 
percentile for gestational age.* * On the. other hand, 
Holmes and colleagues® have distinguished two impor- 
tant but different growth retardation patterns not 
based on birth weight criteria: (1) a ponderal index (PI) 
less than the third percentile and (2) crown-heel length 
(CHL) less than the one and one-half percentile. Such 
patterns of growth retardation have recently been re- 
ferred to as non-low birth weight IUGR (non-LBW 
IUGR).' Miller* advocated assessment of IUGR by 
these indices because low PI has been associated with 
an increased mortality risk and because up to 5096 of 
low PI infants had weights that were adequate for ges- 
tational age; thus, the diagnosis would have been 
missed if birth weight criteria were applied.? Routine 
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diagnostic indices, such as poor fundal growth, poor 
maternal weight gain, and low estriol secretion, while 
indicative of LBW-IUGR outcome, have not proved 
predictive of non-LBW-IUGR outcome.’ 

Although the etiology of IUGR remains obscure, 
multiple maternal factors affecting the incidence of 


` fetal growth retardation are known.?^? However, Low 


and Galbraith! and others could not demonstrate any 
cause in half of their patients. Maternal malnutrition 
has frequently been cited as an explanation for that 
large proportion where the cause is unknown.’ 4 

Abell and Beischer!* 18 found the mean 3-hour blood 
glucose level following an oral glucose tolerance test 
(GTT) to be significantly lower in LBW IUGR and also 
reported an association between maternal hypoglyce- 
mia, defined as any value on a GTT at or below the 
fifth percentile, and an increased incidence of LBW 
IUGR. These findings suggest that alterations in car- 
bohydrate metabolism may be associated with growth 
retardation. The purpose of this prospective, noncon- 
current study was to repeat Abell and Beischer's studv 
and to test the usefulness of the GTT as a clinical tool 
in predicting LBW and non-LBW IUGR outcome. 


Material and methods 


All deliveries at The Johns Hopkins Hospital occur- 
ring between February, 1978, and June, 1978, were 
prospectively coded, and all patients who had a GTT 
weré included in the study, except for those patients . 
diagnosed as having gestational diabetes mellitus. The 
GTTs were performed to screen for diabetes mellitus 
among high-risk patients (previous large baby, obese 
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Fig. 1. Comparison of plasma glucose values (mean + 2 SEM) 
during a 3-hour GTT in AGA and LBW IUGR. FPG = Fast- 
ing plasma glucose. 


mothers, and positive family history for diabetes mel- 
litus). The study population consisted of 122 patients: 
100 patients whose pregnancies resulted in infants with 
normal growth characteristics for their gestational ages 


(AGA) and 22 patients whose pregnancies resulted in ' 


IUGR defined by either a low birth weight (LBW 
IUGR, N = 10) or an adequate birth weight with a low 
PI (non-LBW IUGR, N = 12). i f 

Patients were instructed to continue their normal diet 
and then fast from midnight the night before the test. 
Venous blood was collected in fluorinated tubes. Assays 
of plasma glucose were performed by the glucose oxidase 
method. A fasting plasma glucose specimen was ob- 
tained, thenastandard 100 gmoral GTT was performed, 
with plasma glucose measured in hourly blood specimens 
for 3 hours after the ingestion of glucose. 

The gestational age was determined by the best 
obstetric estimate and confirmed by ultrasonic exami- 
nations and Dubowitz scores. . 

Student's t test and the chi-square test with the Yates 
corrections were used for statistical analyses. 


Results: 


The AGA, LBW IUGR, and non-LBW IUGR groups 
were compared for various maternal risk factors 
known to be associated with increased incidences of 
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Fig. 2. Comparison of plasma glucose values (mean + 2 SEM) 
during a 3-hour GTT in AGA and non-LBW IUGR. FPG = 
Fasting plasma glucose. 


- IUGR”! and no statistical differences were found 


(Table I). 

As the GTTs were not performed at the same gesta- 
tional age in all AGA patients, the mean fasting, 1-, 2-, 
and 3-hour glucose values at 26 to 27, 28 to 32, 33 to 
36, and 37 to 40 weeks were compared. The mean 
fasting plasma glucose was significantly lower in the 
group at 37 to 40 weeks, but nosignificant difference was 
found in the other three gestational groups and the 1-, 2-, 
and 3-hour mean values were not significantly different, 
irrespective of gestational age. 

When the mean plasma glucose level was compared in 
AGA and LBW IUGR, there was no difference in the 
mean fasting values, and, although there was a ten- 
dency to lower values at the 1- and 2-hour readings, it 
was not significant except at the 3-hour reading (Fig. 
1). When the mean plasma glucose level was compared 
in AGA and non-LBW IUGR, there was no difference 
in the mean fasting values; however, the difference was 
statistically different at the 1- and 2-hour readings but 
fell short of achieving statistical significance at the 
3-hour reading (Fig. 2). 

The plasma glucose percentiles for our normal popu- 
lation were determined (Table II) and hypoglycemia 
was defined as any value of the GTT at or below the 
fifth percentile. The overall] incidence of hypoglycemia 
in the AGA group was 1696, and there was an apparent 
increasing trend with increasing gestational age. How- 
ever, this was not statistically significant. 


Volume 139 š GTT as means of identifying IUGR 425 
Number 4 ‘ n 


Ld 


Table I. Maternal epidemiologic factors 


| Noma =100) | ewww =10 | (N = 100) LBW IUGR (N = 10) Non-LBW IUGR (N = 12) 


Medical assistance (%) ' 87 90 83 

Age (years) 21.26 + 4.71 21.21 + 4.8 20.86 + 4.9 

Negro (96) 70 80 66 j k 

Nonpregnant weight (pounds) 142.38 + 37.61 141.59 + 35.64 140.89 + 36.24 

Weight gain (pounds) 22.70 + 9.51 22.9 + 9.89 23.36 + 10.16 

Weeks under care 24.11 + 6.3 24.86 + 3.46 24.98 + 3.67 

Anemia (hematocrit = <30%) (%) 12: 20 25 

Cigarette smoking (>10/day) (%) 14 20 16 

Ethanol intake {> 1 ounce/day) (96) 19 10 = 

Intake of opioids (%) 10 10 — 

Prior IUGR (%) 2 - i = 

Hypertensive disorders (%) 3 9 10 8 

Gestational age at delivery (weeks) 37.28 + 1.28 37.63 + 1.95 37.44 + 1.88 
Table II. Plasma glucose values Table IV. Evaluation of the GTT as a screening 











test in predicting LBW IUGR 











Fifth Fiftieth Ninety-fifth 











percentile percentile percentile LBW IUGR AGA 
(mg/160 ml) (mg/100 ml) (mg/100 ml) 
Hypoglycemia 1 6 
FPG 65 74 86 Normoglycemia 6 49 
I-Hour 75 122 . 155 FE — 
2-Hour 7 104 139 Total 7 55 
3-Hour 57 87 122 Te Pe e INC ME 
Sensitivity, 14.2%; specificity, 89.1%; positive predictive 
FPG: Fasting plasma glucose. value, 14.2%; negative predictive value, 89.2%. 


Table III. Incidence of hypoglycemia in AGA, 


LBW IUGR, and non-LBW IUGR . "Table V. Evaluation of the GTT as a screening test 
Liaw NGUERW in predicting non-LBW IUGR 
GTT obiained at AGA IUGR IUGR AGA 
All gestational ages 16/100 (16%) 2/10 (20%) 5/19 (4996) . ` Hypoglycemia 5 ^ 6 
(26-40 weeks) Normoglycemia 4 49 
(N = 122) | 4 49 
28-32 weeks 6/55 (11%) 1/7 (14%) 5/9 (55%)*- Total 9 55 
(N = 71) 





Sensitivity, 55.5%; specificity, 89.1%; positive predictive 
*p « 0.01. value, 45.496; negative predictive value, 92.496. 


The incidence of hypoglycemia in AGA, LBW form of IUGR. However, in the presence of hypogly- 
IUGR, and non-LBW IUGR is presented in Table III. cemia, only 15% will result in LBW-IUGR but approx- 
No difference was found between the AGA and LBW imately 50% will result in non-LBW IUGR. The sen- 
IUGR groups and, although there was a 244-fold in- sitivity is around 15% for LBW IUGR but increases to 
crease in the non-LBW IUGR group, it fell short of 55% for non-LBW IUGR. 
achieving statistical significance. When only those pa- 


tients who underwent the GTT at 28 to 32 weeks of Comment 
gestation were considered, no difference could be Insulin is believed to be the fetal growth hormone’? 
found between the AGA and LBW IUGR groups, but and it is partly regulated by fetal glucose levels!? that 
the increased incidence of hypoglycemia in the non- are, in turn, determined by the glucose gradient be- 
LBW IUGR group was statistically significant. tween the maternal and fetal compartments.!? Thus, 
In order to assess the value of the GTT as a clinical maternal hypoglycemia would lead to fetal hypogly- 
tool in predicting the LBW and non-LBW IUGR out- cemia and hypoinsulinemia and possibly to growth re- 
come, the sensitivity, specificity, positive, and negative tardation. One might postulate that LBW IUGR and | 
predictive values of hypoglycemia were determined for non-LBW IUGR are different expressions of the same 
the LBW and non-LBW IUGR groups (Tables IV and disease process, the former being the more severe and 
V). In the absence of hypoglycemia, there is a 9096 the latter the milder expressions of the disease. Thus, — 


probability that the pregnancy will not result in either the more severe the hypoglycemia, then the greater the 


426 Khouzami et al. 


likelihood of LBW IUGR. Abell and Beischer?? re- 
ported that with increasing numbers of hypoglycemic 
values on the GTT, there is an increasing incidence of 
LBW IUGR. Although the mean 3-hour glucose value 
was significantly lower in LBW IUGR compared to 
AGA, the incidence of hypoglycemia in LBW IUGR 
was not significantly increased. — 

Abell,” in a study of 5,000 consecutive patients who 
underwent a GTT in the third trimester of pregnancy, 
found an incidence of 12.8% LBW IUGR when one 
hypoglycemic value was present and an incidence of 
18.496 when more than one hypoglycemic value was 
present. These incidences were significantly greater 
than the 7.2% incidence of LBW IUGR in the presence 
of normoglycemia. This is in agreement with our 
finding of a 15% incidence of LBW IUGR in the pres- 
ence of hypoglycemia. Study group size and selection 
factors in our study may explain why the association of 
hypoglycemia and LBW IUGR was not found to be 
statistically significant. Our pregnant patients were at 
risk for gestational diabetes mellitus and, although the 
GTTs excluded patients with gestational diabetes mel- 
litus, we cannot exclude the possibility that our study 
group tended to have larger babies compared to those 
of pregnant women not at risk to develop gestational 
diabetes mellitus. 
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Another question that needs to be answered is what 
causes the maternal hypoglycemia. Maintenance of a 
normal glucose tolerance in pregnancy depends on the 
interaction of maternal factors, such as insulin and in- 
sulin receptors, glucagon, cortisol, and prolactin, with 
placental factors, particularly human placental lacto- 
gen, estrogen, and progesterone. Hypoglycemia is the 
result of a relative hyperinsulinemic state that can be 
due to either increased insulin levels or insulin recep-' 
tors or to a decrease of one or more of the diabetogenic 
hormones. We are currently conducting a study to ex- 
amine these factors in an effort to determine the 
cause(s) of maternal hypoglycemia in IUGR. 

In summary, maternal hypoglycemia was found to be 
significantly associated with non-LBW IUGR. An asso- 


. ciation with LBW IUGR could not be demonstrated, 


possibly because of the small size of the study popula- 
tion. The GTT at 28 to 32 weeks appears to be an early 
and effective screening test for non-LBW IUGR. 
Further studies are needed to determine the cause(s) of 
hypoglycemia in association with IUGR, since it could 
have relevance to the cause of IUGR. 
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able guidance in the manuscript preparation. 
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Lack of relationship between prolactin and adrenal 
steroidogenesis in the ovine fetus 
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Chicago, Hlinois 


* 


The role of fetal prolactin (PRL) as a fetal adrenotropic hormone was investigated in eight 
chronically catheterized fetal lambs. Catheters were placed for measurement of plasma prolactin 
(PRL), cortisol (F), dehydroepiandrosterone (DHEA), dehydroepiandrosterone sulfate (DHEA-S), and 
androstenedione (A). Daily (9 am) samples were obtained until the onset of labor. In four animals 
2-Br-a-ergocryptine (BC) was administered subcutaneously (1 mg/12 hours) for 11 to 21 days prior 
to delivery. Four animals served as controls. No difference between groups was noted in the 
duration of gestation. PRL increased in the control animals from 8.4 + 2.4 to 43.0 + 5.6 ng/ml 
(mean + SEM) at the time of delivery whereas in animals that received BC it decreased within 24 
hour of administration and remained below 3 ng/mi throughout the study period. No differences 
were noted in the concentration of F, DHEA, DHEA-S, and A between groups. These results 
suggest that PRL does not play a role in adrenal steroidogenesis or in the initiation of parturition. 


(Am. J. OBSTET. GYNECOL. 139:427, 1981.) 


THE sTUDIES OF Liggins and associates! have estab- 
lished that the fetal hypothalamic-pituitary-adrenal 
axis plays a primary role in the initiation of parturition 
in sheep. Several days prior to delivery the physiologic 
interplay of these organs results in an increase in fetal 
plasma cortisol (F) concentration. This event is a pre- 


requisite to the onset of normal labor. Since the infu- ` 


sion of adrenocorticotropic hormone (ACTH) into 
normal or hypophysectomized lamb fetuses prema- 
turely induces labor, fetal ACTH has been thought to 
be the adrenotropic hormone which stimulates this rise 


in F. However, attempts to document an increase in 


fetal plasma ACTH prior tothe increase in F have been 
unsuccessful.” 3 Also it has been shown that the admin- 
istration of ACTH to an intact fetus will result in the 
initiation of labor sooner than when ACTH is adminis- 
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tered to a hypophysectomized fetus.‘ These observa- 
tions have suggested that pituitary hormones other 
than ACTH may be responsible, directly or indirectly, 
for the stimulation of the fetal adrenal gland. 

Recently, several studies in humans suggested that 
prolactin (PRL) may be an adrenotropic hormone. 
Correlations between fetal adrenal weight and PRL 
concentrations indicate that fetal PRL may play a role 
in the growth of the human fetal adrenal gland.? Fur- 
thermore, there appears to be a better correlation be- 
tween growth of the fetal adrenal zone with changes in 
the fetal PRL concentrations than with concentrations 
of fetal ACTH.* 9 Also a recent study indicates that 
PRL may affect adrenocortical androgens in human 
adults.* 

In sheep, both fetal plasma PRL and F increase at a 
similar rate as pregnancy advances.? For these reasons 
we hypothesized that in sheep the fetal PRL might be 
involved in fetal adrenal steroidogenesis. To investigate 
this hypothesis, in late pregnancy we measured daily 
concentrations of fetal F, dehydroepiandrosterone 
(DHEA), dehydroepiandrosterone sulfate (DHEA-S),. 
and androstenedione (A) in normal fetuses and in fetuses 
made hypoprolactinemic by the administration of 2- 
bromo-a-ergocryptine (BC). 
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Fig. 1, Sephadex LH-20 co-chromatography elution patterns of plasma immunoreactive (o - - o) and 





radioactive (e e) F. F fractions: 7 to 14 ml. 


Table I. Characteristics of steroid radioimmunoassays 





F 
Slope of standard curve 0.86 + 0.05 
Range of linearity (pg) 100-1,000 
Slope of plasma samples 0.84 + 0.05 
Mass recovery: y = 0.84x — 0.08 
Correlation coefficient 0.990 
Recovery of internal standard (96) 82-92 


Sensitivity (ng/ml) 1.5 

Coefficients of variation (96): 
Intra-assay (96) 
Inter-assay (96) 


5.4 (n = 5) 
10.4 (n = 18) 


Material and methods 

Surgical preparations. Surgery was performed in 
eight pregnant ewes of mixed breed between 115 and 
125 days of gestation. Gestational age was determined 
by x-ray evaluation of fetal bone maturation and breed- 
ing date if known. According to this method, the mean 
gestational length in eight animals averaged 147 days. 


Two polyvinyl catheters (0.54 mm outside diameter ` 


and 0.34 mm inside diameter) were implanted into the 
fetus as previously described?: one into a lateral tarsal 
vein for daily blood sampling and one into the sub- 
cutaneous tissue in the flank for the administration of 
BC (Sandoz). The BC was dissolved in 1,2-propanediol 
a mg/ml) and 1 mg was injected subcutaneously as a 
bolus every 12 hours. Following surgery, the animals 
were housed in cages; fed ad libitum, and inspected 








DHEA A DHEA-S 
0.94 + 0.04 0.95 + 0.07 0.94 + 0.04 
20-1,000 22-1,000 20-1,000 
0.93 + 0.05 0.98 + 0.07 0.93 = 0.05 
y = 1.06x — 0.24 y = 0.92x — 0.69 y — 0.97x — 1.57 
0.999 0.998 0.997 
75-85 85-95 70-80 
0.05 0.05 0.05 
4.3 (n = 5) l in = 5) 3.0 (n = 8) 
13.3 (n = 10) 19.1 in = 10) 9.6 (n = 5) 


daily. Four sheep served as controls for determination 
of the fetal PRL, F, DHEA, DHEA-S, and À concen- 
trations, prior to and until the onset of spontaneous 
delivery. The remaining four fetuses, which made up 
the study group, were given BC, which was infused 
after a recovery period of 5 to 7 days until spontaneous 
delivery. In one of these animals (No. 060) 1,2- 
propanediol alone was infused for 4 days following the 
control period and before BC administration. Infu- 
sions of BC ranged between 21 and 11 days prior to 
delivery in various animals. Fetal blood pH measured 
at each sampling was above 7.33 in each animal 
throughout the experimental period. Fetal blood col- 
lected in heparin was separated immediately and the 
plasma was stored at — 20° C until the time of hormonal 
assay. l 
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Radioiodination and radioimmunoassay. 

PRL. The radioiodination of ovine PRL (NIH 
P-S-12) was accomplished with the use of lactoperoxi- 
dase.® The radiolabeled hormone was chromato- 
graphically separated from free '*I on a Bio-Gel P-10 
column, then further purified with Sephadex G-75 
column chromatography. 

The PRL double-antibody radioimmunoassay is 

"based on a modification of the method of Davis and 
associates!! and has been reported previously from this 
laboratory.® All standards and unknown plasma de- 
terminations were performed in duplicate. The ovine 
prolactin standard curve was found to be linear be- 
tween 5 and 100 ng. The slopes of the standard curve 
and various dilutions of fetal lamb plasma were paral- 
lel. The sensitivity of the assay, calculated as the 95% 
confidence level of the blank, averaged 1.5 ng/ml. The 
intra-assay and interassay coefficients of variation were 
5.2% and 7.3%, respectively. 

Steroid hormones. The procedures for each steroid 
assay are described in detail under each individual sec- 
tion. The specific characteristics of each assay are 
summarized in Table I. 

F assay. Fetal sheep plasma F was determined accord- 
ing to a modification of the method of Abraham and 


associates.” Sheep plasma (0.2 ml) to which 1,000 cpm. 


of #H-cortisol (New England Nuclear, Boston, Mas- 
sachusetts) had been added to calculate procedural 
losses was extracted with 8 ml of ethvl acetate (Mal- 
linckrodt, Inc., St. Louis, Missouri). The extract was 
evaporated to dryness and purified with Sephadex 
LH-20 column chromatography. 

The column chromatography technique throughout 
this study was similar to that described by Auletta and 
associates.’ In the F assay, the column was prepared by 
mixing 0.85 gm of Sephadex LH-20 (Pharmacia Fine 
Chemicals, Piscataway, New Jersey) with 4 ml of solvent 
(benzene: methanol, 80: 20). The resultant slurry was 
poured into a minicolumn and washed with 5 ml of 

` elution. solvent (isooctane: benzene: methanol, 180: 
105:51). The dry sample was reconstituted with 0.2 ml 
of elution solvent and applied to the resin bed. The 
first 7 ml of eluate was discarded; the second 7 ml was 
collected in a scintillation vial for F determination. At 
the end of the radioimmunoassay, dextran-coated 
charcoal was used to separate free from antibody- 
bound F. 

The F antiserum (RSL 145, Radioassay System 
Laboratories, Inc., Carson, California) was prepared 
against the conjugate cortisol-2]-hemisuccinate-bovine 
serum albumin. The antisera, extensively characterized 
by the supplier, shows a significant cross-reaction (1296) 
with corticosterone only. However, after LH-20 col- 
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Table II. Gestational ages and duration of treatment 
in control and BC-infused sheep 






Gestational age in 
days at delivery 
(mean + SEM) 


Duration of BC 
infusion (days) 






Sheep No. 


Control 40 152 - 
4] 155 - 
51 145 - 
57 146 - 
149.5 + 2.4 
Infusion 60 146 13 
62 148 18 
64 152 2] 
67 142 11 
147.0 + 2.1 





umn chromatography, only 10% of the corticosterone 
present in the sample remains in the fraction used for F 


determination; therefore, the maximum interference . 


in the assay would be 12% x 10% = 1.2%. Further- 
more, since the F : corticosterone ratio in the fetal sheep 
has been noted to be 9.2 + 0.61 (3), the interference of 
corticosterone in this F assay is negligible. 

In order to test the specificity of this assay, 2.0 ml 
of fetal sheep plasma was cochromatographed with 
20,000 cpm of ?H-F. The effluent was collected in 1 ml 
fractions. Aliquots of fraction were assayed for radio- 
activity and for immunologic activity. The elution pat- 
terns for *H-F and endogenous unlabeled cortisol were 
similar (Fig. 1). 

To test the accuracy of these assays, a mass recovery 
experiment was performed as follows: Increasing 
amounts of exogenous F, ranging from | to 25 ng, 
were added to 0.2 ml of fetal plasma. The amounts of F 
present in these samples were then measured by the 
present method. Each concentration was measured in 
quadruplicate. After correcting for endogenous steroid 
concentration, the data were analyzed by regression 
analysis. Table I contains the equation for this analysis 
and the other parameters for this àssay. 

DHEA and A assays. DHEA and A were extracted with 
8 ml of petroleum ether (Mallinckrodt, Inc., St. Louis, 
Missouri) from 0.5 ml of fetal sheep plasma to which 
1,000 cpm of *H-DHEA and ?H-A (New England Nu- 
clear) had been added to calculate recovery. 

The extract was evaporated to dryness and purified 
by means of Sephadex LH-20 column chromatogra- 
phy. This column was prepared by mixing 1.5 gm of 
Sephadex with 6 ml of solvent (chloroform: hexane: 
ethanol, 50:50:1) and packing it into a minicolumn. 


The dried sample was applied to the column with 0.2. 


ml of solvent. The column was eluted with the same 
solvent. The first 1.5 ml of eluate was discarded; the 
second 2.5 ml fraction was collected for the determina- 
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Table III. The results of breakpoint calculations 


F 
4 


Position of possible breakpoint 3 
(days prior to delivery) 
Level of significance 








DHEA 


18 19 19 3 3 


p<0.001 p<0.001 NS 








NS: Not significant. 


tion of A; the third 0.5 ml was discarded, and the 
fourth 3.0 ml fraction was collected for the determina- 
tion of DHEA. Both DHEA and A fractions were air 
dried. 

The DHEA fraction was redissolved in 1.0 ml of 
ethanol; 0.2 ml and 0.4 ml aliquots were transferred to 
glass tubes (10 by 75 mm) and air dried. The remaining 
aliquot (0.4 ml) was counted for radioactivity to de- 
termine procedural losses. Phosphate buffer (0.1 ml) 
was added to the sample tubes to redissolve the DHEA. 
To these tubes 7,500 cpm of *H-DHEA in 0.1 ml of 
buffer and 0.1 ml of diluted (1:100) antiserum were 
added. The tubes were agitated and incubated over- 
night at 4? C. Following incubation, 1.0 ml of dextran- 
coated charcoal was added to separate free from 


. antibody-bound *H-DHEA. The radioimmunoassay 


for A was similar to that for DHEA: 

The DHEA and A antisera were also purchased 
from Radioassay System Laboratories. DHEA and A 
antisera (RSL 149, RSL 144) were prepared against the 
DHEA-38-monohemisuccinate-bovine serum albumin 
and androstenedione-carboxymethylether-bovine se- 
rum albumin, respectively. The DHEA antiserum only 
cross reacted significantly with A (12.595), while the A 
antisera cross reacted significantly only with DHEA 
(4.2%); therefore, it was necessary to separate one from 
the other by means of Sephadex column chromatogra- 
phy prior to the radioimmunoassay. 

In order to confirm the specificity of this Sephadex 
column chromatography technique, 3.0 ml of sheep 
fetal plasma was cochromatographed with 30,000 cpm 
of 7H-DHEA and ?*H-A. The effluent was collected in 
0.5 ml of fractions; 0.2 ml of each fraction was counted 
for radioactivity, and the rest of the aliquots were used 


. for DHEA and A immunologic activity assays. The elu- 


tion patterns for "H-A and unlabeled A were similar. 
DHEA also showed similar curves for radioactivity and 
immunoactivity. Specific characteristics of these assays 
are shown in Table I. p 

. DHEA-S assay. DHEA-S was subjected to solvolysis 
prior to chromatography according to the method of 
Nieschlag and associates. Plasma samples (0.2 ml) 
were mixed with 1.8 ml of a saturated sodium chloride 
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| solution and 1,000 cpm of *H-DHEA-S in a centrifuge 


tube. The sulfate was extracted with 5 ml of ethyl ace- 
tate and transferred to glass-stoppered centrifuge 
tubes to which 0.5 ml of glacial acetic acid was added. 
All tubes were kept overnight in a water bath at 75? C. 
After solvolysis, the reaction mixture was dried and the 
residue was applied to a Sephadex column and assayed 
as described in the free DHEA assay. 

Since ethyl acetate will extract both DHEA-S and 
free DHEA originally present in the plasma sample, 
the results obtained measure total DHEA (free plus 
sulfoconjugated). Since the recovery of free ?*H-DHEA 
and ?H-DHEA-S were found to be identical through- 
out the extraction and solvolysis processes, the concen- 
tration of DHEA-S present in the samples was deter- 
mined as follows: 


DHEA-S - total DHEA-DHEA (determined from 


. molecular weight of DHEA-S 
previous Dee assay) X^ e ojecular weight of DHEA 





Specific characteristics of this assay are shown in Table I. 
Statistical analysis. Results for each hormone con- 
centration obtained in each sheep fetus were plotted 
according to the number of days prior to delivery. 
Mean concentrations were then calculated for both the 
control and BC-treated groups. These data were exam- 
ined for the presence of a "breakpoint" which might 
indicate a shift in the trend. Visual analysis indicated 
that most hormonal concentrations showed a possible 
breakpoint at the last 3 days prior to delivery. 

An algorithm was used to determine the position of 
the point where the slope of the line changed (break- ` 
point). It was as follows: All data points were divided 
into two segments and straight lines was fitted sepa- 
rately to each. Residual sums of squares were com- 
puted independently for each segment and added to 
give a total residual sum of squares. This was done 
from the third to the n-2 point inclusive. That point 
giving a minimum total sum of squares was a possible 
breakpoint. The two lines thus obtained were tested to 
determine if they were statistically significantly differ- 
ent by means of a standard F test.” 

In a few cases, visual analysis of the data indicated 
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Fig. 2. Ovine fetal plasma PRL (mean + SEM) concentrations 
in control group (n = 4) prior to delivery (day 0). 


that their might be a breakpoint within 2 or 3 days at 
the beginning of the series long before delivery. It ap- 
peared that the later period after the breakpoint and 
closer to the time of delivery demonstrated a flat line 
(zero slope}. In such cases, all of the values for these 
hormones were tested for "outliers" according to the 
criterion z = (X — X) + SD.!* This method was used to 
identify individual values that differed significantly 
from the line of best fit. 

To determine the effect of BC treatment on ste- 
roidogenesis, a pair of control and experimental curves 
for each steroid was compared. A dummy variable 
technique? was then applied to test for the difference 
in the coefficients (a quadratic model) between control 
and experimental data. If no significant difference was 
found, the shapes of the curves were the same, indicat- 
ing that the BC treatment had no effect on ste- 
roidogenesis. 


Results 


In the one animal who received 1,2-propanediol for 
4 days prior to BC infusion, there was no difference 
between hormonal concentrations during the control 
period and during administration of the vehicle 
solution. 

Duration of gestation and fetal outcome. All ewes 
delivered live, healthy lambs spontaneously at term. 
The mean lengths of gestation of the control ewes and 
ewes whose fetuses received BC were similar. (149.5 + 
2.4 and 147.0 + 2.1 days, respectively) (Table II). 

Results of breakpoint calculation. The results of the 
breakpoint calculation are shown in Table III. F 
showed significant breakpoints at 3 and 4 days prior to 
delivery for control and experimental groups, respec- 
tively. All other breakpoints were found not to be 
statistically significant. : 


* PROLACTIN ng/ml 
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Fig. 3. Ovine fetal plasma PRL concentration in the BC- 
treated (1 mg/12 hours) group (n — 4). 1 = Beginning of 
treatment. 
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Fig. 4. Ovine fetal plasma F concentration (mean + SEM) in 
contro! (o o) and BC-treated (e - - e) groups. 





PRL. The plasma concentration of PRL increased in 
control fetuses from 16.2 + 3.3 ng/ml at 24 days before 
delivery to 41.0 + 6.3 ng/ml at birth (Fig. 2). In the 
BC-infused group, an immediate decrease in PRL con- 
centration was noted within 24 hours of administration 
of BC and values remained below 3 ng/ml until deliv- 
ery (Fig. 3). 

F. According to the breakpoint calculation, F showed 
a sharp increase at 3 and 4 days prior to delivery for 
control and experimental groups, respectively (Table 
Ill and Fig. 4). In the control group, F increased from 
6.6 + 0.2 ng/ml at 12 days before delivery to 124.7 + 
35.4 ng/ml on the day of parturition. In the BC- 
infusion group, the values increased from 8.7 + 1.6 to 
145.4 ng/ml during the same period. A very important 
finding is that after BC administration no significant 
change in the F concentration was observed. The 
dummy variable techniques were applied to the control 
and experimental data. Both curves could be best fitted 
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Fig. 5. Ovine fetal plasma DHEA, DH=A-S, and A concentrations (mean + SEM) in control (o 


and BC-treated (e - - -e) groups. 


with parabolic equations. At 99.9% of the sign.ficance 
level, both curves were similar. These results .mplied 
that the BC treatment did not modify the secretion of F. 
DHEA. The concentrations of DHEA in both control 
and experimental groups were relatively unchanged 
“throughout the last 20 days of pregnancy (Fig. 5). All 
data points were fluctuating within a range or 400 to 
800 pg/ml. The “outlier” test showed that the control 
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group had a tendency to increase in the last 48 hours 
before delivery (p « 0.01). However, the BC-treated 
group had stable concentrations throughout preg- 
nancy. No statistical difference between control and 
experimental groups was found. 

DHEA-S. The concentration of DHEA-S in the con- 
trol group was quite stable (14 to 25 ng/ml) until the 
last 24 hours prior to parturition. Based on the "out- 
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lier” test it increased slightly (p < 0.01), as shown in 
Fig. 5. In the BC-infused group, the mean concentra- 
tion of DHEA-S increased from 12 to 24 ng/ml at 8 
days prior to parturition. The dummy variable tech- 
nique also showed no significant difference between 
control and experimental groups throughout the last 
20 days of gestation. 

A. The concentration of A increased at 3 days prior 
to parturition in both the control and experimental 
groups (Fig. 5). In the last 3 days, A in the control 
group increased from 76 to 162 pg/ml while in the 
experimental group it increased from 73 to 166 pg/ml. 
No “outlier” could be identified for either group. 
When the control and BC-treated groups were tested 
by the dummy variable technique, no statistical differ- 
ence was noted. 


Comment 


Since many steroid radioimmunoassays originally 
characterized for human plasma were not applicable 
for ovine studies, we developed and validated the assay 
techniques to measure fetal sheep plasma F, DHEA, 
DHEA-S, and A in this study. Our data suggest that the 
fetal PRL levels increase 5 days before parturition (28 
to 43 ng/ml, Fig. 2). During the same period, F concen- 
trations rise from 22 to 125 ng/ml. These results are 
similar to the data reported by Abel and associates.® 
Fetal DHEA-S concentrations ranging between 12 and 
24 ng/ml (Fig. 5) are compatible with the data of Bal- 
lard and associates.'’ Individual sheep and day-to-day 
variations were also observed in their investigation. 
Our data (Fig. 5) show that DHEA and A concentra- 
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tions were 500 to 800 and 80 to 160 pg/ml, respectively. 
Colas and Curet'® found that the DHEA and A levels 
were relatively stable during the last 9 days of gestation 


and that DHEA levels were higher than the A level. jw 


However, their DHEA and A values were higher than 
those obtained in our experiments. 

Results from this study indicate that administration 
of BC to the fetus significantly decreases fetal PRL con- 
centrations. However, in spite of this, there was no dif- 
ference in the length of gestation between the normal 
and BC-infused groups. This finding is in agreement 
with the work published by Lowe and associates.!? Since 
no correlation was found between PRL concentrations 
and the length of gestation, it is difficult to postulate a 
role for fetal PRL in the initiation of labor. Also the rise 
in fetal F, essential for the initiation of labor, was simi- 
lar in timing and degree in both groups. This finding is 
consistent with a report by Lowe and associates,” who 
failed to observe any effect of PRL infusion on F in 
fetal sheep. Furthermore, Ballard and associates!’ re- 
cently reported that infusion of ovine PRL had no ef- 
fect on fetal plasma DHEA-S concentrations. All of 
these studies indicate that ovine fetal PRL is not re- 
quired for F production or thus for initiation of labor. 
In conclusion, our results indicate that fetal PRL does 
not affect the initiation of labor or the concentration of 
plasma F, DHEA, DHEA-S, and A in fetal sheep. 


We wish to thank Dr. Harry Levine, Department of 
Experimental Surgery, for his assistance in the statisti- 
cal analysis of our data. 
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Primagravida 


" Increased intra-abdominal pressure and expanded blood 
volume, coupled with decreased physical activity during preg- 
nancy, predispose to varices of the lower extremities. Disten- 
tion of vein walls can cause secondary valve incompetence. 
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may reach the critical stage. Temporary valve incompetence, associated 4 


‘with each pregnancy, may lead to permanent lifetime vascular impair- 
ment in varicosities of the lower extremities. 


Venous Pressure Gradient’ Support 


Jobst has custom-engineered thousands of Venous Pres- 
sure Gradient Supports for pregnancy. Why custom-make 
each pantyhose-type support according to measurements 
taken of each individual limb? A few millimeters of counter- 
pressure, too much or too little,can harm already distended 

_valves. AVIP™ pregnancy support applies known counter- 
pressure, opposing hydrostatic venous pressure like an ex- 
ternal fascial prosthesis. Fatigue and discomfort are re- 
lieved, and edema is reduced. 


Clinical Proof 


A VIP support, wom during the critical months of 
gestation, may prevent permanent damage to distended 
veins. * Thompson reports;"We have preferred the Jobst 
stocking in our clinic. An elastic leotard produced by this 
company is particularly useful for varicose veins during 
pregnancy. Most patients are pleasantly surprised by the 
comforting support this garment gives.” 
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Do you want to receive a collection of clinical reprints 
on varicosities and a full-color, eight-page monograph and 
bibliography describing the physiological fluid dynamics of 
external elastic compression in pregnancy? Fill in the handy 
coupon or write on your letterhead. 
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OBSTETRICIAN/ 
GYNECOLOGIST 


- Unique opportunity in modern innovative hospi- 
~tal affiliated with Montefiore Hospital and Medi- 
cal Center for NYS licensed and Board Certified 
Eligible Physicians. Expertise in maternal fetal 
medicine/reproductive endocrinology desirable. 
Responsibilities include supervision of residents, 
midwives, medical students and provision of direct 
patient care. Position carries academic appoint- 
ment at the Albert Einstein College of Medicine. 


Excellent salary and comprehensive benefits 
package. 


Send CV in confidence to: 


Irwin H. Kaiser, M.D., 
Professor/Acting Head 
Department of OBS/GYN 
MONTEFIORE-NORTH CENTRAL 
BRONX HOSPITAL AFFILIATION 
3424 Kossuth Avenue 
Bronx, N.Y. 10467 

Equal Opportunity Employer M/F 


REPRODUCTIVE 
ENDOCRINOLOGY 


The University of Miami is seeking a full- 
time faculty member in Reproductive Endo- 
crinology at the rank of Assistant or Asso- 
ciate Professor. The applicant should be an 
obstetrician and gynecologist who is certified 
or eligible for certification in Reproductive 
Endocrinology. The salary is competitive. 
Candidates with experience in microsurgery 
will be given preference. Address inquires 
and curriculum vitaes to: 


Dr. William J. LeMaire 
Professor of Obstetrics 
and Gynecology 

University of Miami 
School of Medicine 

P.O. Box 016960 

Miami, Florida 33101 


The University of Miami is an affirmative action and equal 


opportunity employer 
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This long-awaited resource from a well-known 

and respected authority offers new perspectives, 

as well as basic information, on how to manage 

the nursing mother and child. Highlights include: 

e discussions on the often-controversial topics of 
induced lactation and relactation 

e information on handling nursing when the 
mother or infant is ill 

e rnaterial on psychological and personality dif- 
ferences between bottle- and breast-fed 
babies 

1980. 384 pages, 110 illustrations. 
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ORAL'CONTRACEPTIVE (0.C.) AGENTS 


INDICATIONS O.C.s are indicated for the prevention of pregnancy. DOSE- 
RELATED RISK OF THROMBOEMBOLISM FROM 0.C.s. Studies have shown a 
sitive association between the dose of estrogens in O.C.s and the risk of 

. thromboembolism. For this reason, it is prudent and in keeping with good 
principles of therapeutics to minimize exposure to estrogen. The 0.C. prod- 

uct prescribed for any given patient should be that product which contains the 
least amount of estrogen that is compatible with an acceptable pregnancy rate 

and patient acceptance. It is recommended that new acceptors of 0.C.s 
Should be started on preparations containing 0.05 mg or less of estrogen 


2 CONTRAINDICATIONS 1. Known or suspected pregnancy (see Warning No 

5). 2. Thrombophlebitis or thromboembolic disorders, 3. A past history of 

thrombophlebitis or thromboembolic disorders. 4. Undiagnosed 

bnormal genital bleeding. 5. O C.s should not be used by women who have or 

had any of the following conditions: a. Cerebral vascular or coronary ar- 

lery disease. b. Known or suspected carcinoma of the breast. c. Known or 

Suspected estrogen dependent neoplasia. d. Benign or malignant liver tumor 

which developed during the use of ora! contraceptives or other estrogen con- 
taining products. 


WARNINGS: Cigarette smoking increases the risk of serious car- 


diovascular side effects from 0.C. use, This risk increases with age and 
with heavy smoking (15 or more cigarettes per day) and is quite 
marked in women over 35 years of age. Women who use 0.C.s should 
be strongly advised not to smoke. 


The use of 0.C.s is associated with increased risk of several serious condi- 
tions including thromboembolism, stroke, myocardial infarction, liver 
tumor, gall bladder disease, visual disturbances, fetal abnormalities. and 
hypertension. Practitioners prescribing O.C s should be familiar with the 
following information relating to these risks 


1. Thromboembolic Disorders and Other Vascular Problems: An increased 
risk of thromboembolic and thrombotic disease associated with the use of 
0.C.s is well established. One British study demonstrated an increased rela- 
tive risk for fatal venous thromboembolism; two British and three American 
Studies demonstrated an increased relative risk for non-fatal venous throm- 
boembolism, These studies estimate that users of O.C.s are 4 to 11 times 
more likely than nonusers to develop these diseases without evident cause. 
CEREBROVASCULAR DISORDERS. Two American studies demonstrated an 
increased relative risk for stroke, which had not been shown in prior British 
Studies. In a collaborative American study of cerebrovascular disorders in 
women with and without predisposing causes, it was estimated that the rela- 
tive risk of hemorrhagic stroke was 2.0 times greater in users than nonusers 
and the relative risk of thrombotic stroke was 4 to 9.5 times greater in users 
than in nonusers. A British long-term, follow-up study reported in 1976 a 
highly significant association between O.C. use and stroke. Another British 
long-term, follow-up study had *5 — Such an association in 1974, but 
the number of cases was too smail to estimate the risk. MYOCARDIAL IN- 
FARCTION. An increased relative risk of myocardial infarction associated with 
the use of 0.C.s has been reported, confirming a previously suspected asso- 
ciation. One study conducted in the United Kingdom found, as expected, that 
the greater the number of underlying risk factors for coronary artery disease 
(cigarette smoking. hypertension, f ypercholoteroismia. obesity, diabetes, 
history of preeclamptic toxemia) the higher the risk of developing myocardial 
infarction, regardless of whether the patient was an O.C. user or not. 0.C.s, 
however, were found to be an additional risk factor. In terms of relative risk, it 
has been estimated that O.C. users who do not smoke (smoking is consid- 
ered a major predisposing condition to myocardial infarction) are about twice 
as likely to have a fatal myocardial infarction as nonusers who do not smoke 
0.C. users who are also smokers have about a 5-fold increased risk of fatal 
infarction compared to users who do not smoke, and about a 10- to 12-fold 
increased risk compared to nonusers who do not smoke. Furthermore, the 
number of cigarettes smoked is also an important factor. In determining the 
importance of these relative risks, however, the baseline rates for various age 
pw must be given serious consideration. (The estimates are based on 
ritish vital statistics which show acute myocardial infarction death rates 2- to 
3-times less than in the U.S. for women in these age groups; consequently, 
actual U.S. death rates could be higher.) The importance of other predispos- 
ing conditions mentioned above in determining relative and absolute risks 
has not been quantified; other synergistic actions may exist. RISK OF DOSE 
In an analysis of data derived from several national adverse reaction reporting 
systems. British investigators concluded that the risk of thromboembolism 
including coronary thrombosis is * related to the dose of estrogen used 
in O.C.s. Preparations containing 0.1 mg or more of estrogen were as- 
sociated with a higher risk of thromboembolism than those containing 0.05- 
0.08 mg of estrogen. Their analysis did suggest, however, that the quantity 
of estrogen may not be the sole factor involved. This finding has been sup- 
ported by a study in the United States. Careful epidemiological studies to de- 
termine the degree of thromboembolic risk associated with progestogen-only 
0.C.s have not been performed. Cases of thromboembolic disease have been 
reported in women ue these products, and they should not be presumed to 
be free of excess risk. ESTIMATE OF EXCESS MORTALITY FROM CIRCULAT- 
ORY DISEASE. A large British prospective study estimated the mortality rate 
per 100,000 women per cu from diseases of the circulatory system for 
users and nonusers of 0.C.s according to age. smoking habits, and duration 
of use. The overall excess death rate annually from circulatory diseases for 
0.C. users was estimated to be 20 per 100.000 (ages 15-34 —5/100,000: 
ages 35-44 — 33/100.000; ages 45-49 — 140/100,000). The risk is concen- 
trated in older women. in those with a long duration of use, and in cigarette 
smokers. and may persist after discontinuation of O.C. use. It was not possi- 
bie, however, to examine the interrelationships of age, smoking, and dura- 
tion of use, nor to compare the effects of continuous vs. intermittent use 
Although the study showed a 10-foid increase in death due to circulatory dis- 
eases in users for 5 or more years, all of these deaths occurred in women 35 
or older Until larger numbers of women under 35 with continuous use for 5 
or more years are available, it is not possible to assess the magnitude of the 
relative risk for this younger age group. The available data from a variety of 
Sources have been analyzed to estimate the risk of death associated with vari- 
ous methods of contraception. The estimates of risk of death for each method 
include the combined risk of the contraceptive method (e thromboem- 
bolic and thrombotic disease in the case of O.C s) plus the risk attributable to 
pregnancy or abortion in the event of method failure. This latter risk varies 
with the effectiveness of the contraceptive method. The findings of this 
analysis are shown in Table 1 below. The study concluded that the mortality 
associated with all methods of birth control is low and below that of 
childbirth, with the exception of 0.C.s in women over 40 who smoke. (The 
rates given tor pill only/smokers for each age group are for smokers as a 
class. For "heavy" smokers (more than 15 — à day), the rates given 
would be about double; for "light" smokers (less than 15 cigarettes a day), 
about 50 percent.) The lowest mortality is associated with the condom or dia- 
phragm backed up by early abortion. The study also concluded that O.C 
users who smoke, especially those over the age of 30, have a greater mortal- 
ity risk than O C. users who do not smoke 
"TABLE 1, The annual number of deaths associated with control of fertility and 
no Control per 100,000 nonsterile women by regimen of control and age of 








women are” 
15-19 20-24 25-29 30-34 35-39 40-44 

No method 56 61 74 139 208 226 

Abortion only 12 16 18 1.7 19 1.2 

Pill only —nonsmokers 1.3 14 14 22 45 11 
+ Pal only —smokers 15 16 16 1!08 134 589 

IUDs only 0.9 10 12 14 20 1.9 

Traditional 

contraception only 14 1.6 2.0 36 5.0 42 

Traditional contra- 

ception and abortion 02 02 03 03 03 02 


The risk of thromboembolic and thrombotic disease associated with O.C.s 
increases with age after approximately age 30 and. for myocardial infarction. 
, , |S further increased by hypertension, hyperlipidemias, obesity, diabetes, or 
+ " history ot preeciampic toxemia and especially by cigarette smoking. Based on 


ew £UUw- y» Vv v 
risk of death from circulatory disorders associated with the use of O.C.s: 
TABLE 2. Smoking ^abits and other predisposing conditions — risk as- 
sociated with use of € C.s 








Age Below 30 — 30-39 40+ 
Heavy smokers C 8 A 
Light smokers D C B 
Nonsmokers 
(No predisposing conditions) D c.0 C 
Nonsmokers 
(other predisposing«conditions) C CB BA 





BL UM smorio MA very high rii. C — Use associated with moderate risk 
B — Use associated with high risk D — Use associated with low risk 


The physician and the-atient should be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e.g.. thrombophlebitis, pulmo- 
nary embolism, ceresrovascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesanteric thrombosis). Should any of these occur or be 
Suspected, the drug smould be discontinued immediately. A four- to six-fold 
increased risk of post-surgery thromboembolic complications has been re- 
ported in O.C. users If feasible, O.C.s should be discontinued at least 4 
weeks before surgery-2! a type associated with an increased risk of throm- 
boembolism or prolonged immobilization. Data also suggest that the pres- 
ence of varicose veins substantially increases the risk of superficial venous 
thrombosis of the ley. the risk depending on the severity of the varicosi- 
ties. Ocular Lesions- There have been reports of neuro-ocular le- 
sions such as optic neuritis or retinal thrombosis associated with the use of 
9.C.s. Discontinue 6.C. medication if there is unexplained, sudden or 
gradual, partial or complete loss of vision; onset of proptosis or diplopia; 
papilledema; or retina! vascular lesions; and institute appropriate diagnostic 
and therapeutic measures, Carcinoma: Long-term continuous administration 
of either natural or synthetic estrogen in certain animal species increases the 
frequency of certain adenomas, benign or malignant, such as those of the 
Dreast, cervix, vagina. uterus, ovary, pituitary and liver. Certain synthetic 
Drogestogens. none currently contained in O.C.s, have been noted to in- 
crease the incidence of — nodules, benign and malignant, in dogs 
Several retrospective ease-control studies have reported an increased relative 
risk (3.1 to 13.9 times) associating endometrial carcinoma with the prolonged 
use of estrogens in postmenopausal women who took estrogen replacement 
medication to relieve menopausal symptoms. One publication reported on the 
first 30 cases submitted by physicians to a mea of cases of adenocar- 
cinoma of the endometrium in women under 40 on 0.C.s. Of the adenocar- 
cinomas found in women without predisposing risk factors for adenocar- 
cinoma of the endometrium (e.g.. —— bleeding at the time 0.C.s were 
first Given. poly stic ovaries) nearly ali occurred in women who had used a 
sequential O.C. These wroducts are no longer marketed. No statistical associ- 
ation has been reportes si ing an increased risk of endometrial cancer in 
users of conventional combination or progestogen-only 0.C.s, although indi- 
vidual cases have beer reported. Several studies have shown no increased 
risk of breast cancer to women taking O.C.s or estrogens. In one study, how- 
ever, while no overall increased risk of breast cancer was noted in women 
treated with 0.C.s, a 1 risk was suggested for the subgroups of 0.C 
users with documentec benign breast disease and for long-term (2-4 years) 
users. One other studyendicated an increasing risk of breast cancer in women 
taking menopausal es'rogens, which increased with duration of follow-up. A 
reduced occurrence o*-henign breast tumors in users of 0.C.s has been well 
documented. In a prospective study of women with cervical dysplasia, there 
was an increase in severity and of conversion to cancer in situ in O.C. users 
compared with nonusers. This became statistically significant after 3 to 4 
years of use. Nonreversal of —— within the first 6 months of pill use was 
Suggested to be predictive of progression after prolonged exposure. There 
have been other repors of microglandular hyperplasia of the cervix in users 
010.C.s. In summary. there is at present no confirmed evidence from human 
Studies of an increases risk of cancer associated with O.C.s. Close clinical 
surveillance of all woman taking O.C.s is, nevertheless, essential. In all cases 
of undiagnosed persistent or recurrent abnormal vaginal bleeding. appropri- 
ate diagnostic measures should be taken to rule out malignan: men with 
a strong family history.2f breast cancer or who have breast nodules, fibrocys- 
lic disease or abnormal mammograms should be monitored with particular 
care if they elect to use O.C.s instead of other methods of contraception. 4 
Liver Tumots: Sudden severe abdominal pain or shock may be due to rupture 
and hemorrhage of a liwer tumor. There have been reports associating benign 
or malignant liver tumors with O.C. use. This has been reported in short- 
term as well as long-teem users of O.C s. One study reported that use of 0.C.s 
with high hormonal potency and age over 30 years may further increase a woman s 
risk of hepatocellular asanoma. studies relate risk with duration of use, the 
tisk being much greater after 4 or more years of use. Although it is an un- 
common lesion. it should be considered in women presenting with an "acute 
abdomen ''. The tumor-may cause serious or fatal hemorrhage. Patients with 
liver tumors have demonstrated variable clinical features which may make 
preoperative diagnosis-ifficull. Some cases presented because of right upper 
quadrant masses. wàile most had signs and — of acute in- 
traperitoneal hemorrhage. Routine radiological and laboratory studies may 
not be helpful. Liver scans may clearly show a focal defect. Hepatic aig 
raphy may be a useful procedure in diagnosing primary liver neoplasm 
Use in or Immediately Preceding Pregnancy, Birth Defects in Offspring, and 
Malignancy in Female Offspring: The use of female sex hormones — both es- 
trogenic and progestabonal agents— during early pregnancy may seriously 
um the offspring at has been shown that females exposed in utero to 
tliethylstibestrol, a nonsteroidal estrogen, have an increased risk of develop- 
ing in later life a form of vaginal or cervical cancer that is ordinarily extreme 
rare. This risk has beer estimated to be of the order of 1 in 1,000 exposures 
or less. Although there is no evidence at the present time that O.C.s further 
enhance the risk of developing this type of malignancy, such patients should 
be monitored with particular care if they elect to use 0.C.s instead of other 
methods o! contraception. Furthermore, a high percentage of women ex- 
sed to diethylstilbestrol (from 30 to 90%) have been found to have epithe- 
ial changes of the vagina and cervix. Although these changes are histologi- 
Cally benign, it is no! known whether this condition is a precursor of vaginal 
malignancy. Male chilcren so exposed may develop abnormalities of the uro- 
genital tract. Althoughssimilar data are not available with the use of other es- 
trogens. it cannot be presumed that they would not induce similar changes. 
An increased risk of congenital anomalies, including heart defects and limb 
defects, has been reported following use of sex hormones. including O.C.s. 
in —— In one case-control study it was estimated that there was a 
4.7-told increased relaiwe risk of limb-reduction defects in infants exposed in 
utero to sex hormones (0.C.s, hormonal withdrawal tests for pregnancy or 
attempted treatment fc: threatened abortion). Some of these exposures were 
very Short and involves only a few days of treatment. The data suggest that 
the risk of limb-reduction defects in exposed fetuses is somewhat less than 1 
in 1,000 live births. In a large prospective study, cardiovascular defects in 
children born to woman who received female hormones, including 0.C.s. 
during early pregnancwoccurred at a rate of 18.2 per 1,000 births, compared 
10 7.8 per for chuidren not so exposed in utero. These results are statis- 
tically significant. In the past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. There is 
considerable evidence that estrogens are ineffective for these indications. and 
there is no evidence trom well controlled studies that progestogens are effec- 
tive for these uses. Thare is some evidence that — and possibly other 
types of polyploidy arewncreased among abortuses from women who become 
pregnant soon after ceasing 0.C.s. Embryos with these anomalies are virtu- 
ally always aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion 3f pregnancies conceived soon after stopping 0 Cs is 
unknown, If the patient has not adhered to the prescribed schedule, the pos- 
sibility of pregnancy should be considered at the time of the first missed 
pene (or after 45 days from the last menstrual period if progestogen-only 
C.s are used) and further use of O C s should be withheld until pregnancy 
has been ruled out. It is recommended that for patient who has missed 
two consecutive periows. pregnancy should be ruled out before continuing 
the contraceptive regimen. If nancy is confirmed, the patient should be 
apprised of the potentis risks to the fetus and the advisability of continuation 
of the pregnancy showid be discussed in the light of these risks. It is also 
recommended that women who discontinue O.C.s with the intent of becom- 
ing pregnant use an sternate form of contraception for a period of time 
before attempting to conceive. Many clinicians recommend 3 months, al- 
though no precise intormation is available on which to base this recom- 
mendation. The admin stration of — or —— — 
combinations to induce withdrawal bleeding should not be used as a test of 





badder disease in users of 0.C.s or 
risk appeared after 2 years of use and after 4 or 5 years of use. In 

another study an increased risk was apparent between 6 and 12 months of 

use. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose tol- 
erance has been observed in a significant percentage of patients on Q,C.s 

For this reason, prediabetic and diabetic patients should be carefully ob- 
served while receiving O.C.s. An increase in triglycerides and total phos- 
pholipids has been observed in patients receiving O.C.s. The clinical signifi- , 
cance of this finding is unknown. 8. Elevated Blood Pressure: An increase in 

blood pressure has been reported with O.C. use. In some women. hy; - 
Sion may occur within a few months of beginning O.C. use. In the first year of 
use, the prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. The prevalence in 
users increases, however, with longer exposure, and in the fifth year of use is 
two and a half to three times the reported prevalence in the first year. Age is 
also strongly correlated with the development of hypertension in O.C. users. 
Women with a history of elevated blood pressure (hypertension), preexisting 
renal disease, a history of toxemia or elevated b pressure po. preg- 
nancy, à familial tendency to hypertension or its consequences, or a history 
of excessive mm p of fluid retention during the menstrual cycie may be 
more likely to develop elevation of blood pressure when given O.C.s and, 
therefore, should be monitored closely. Even though elevated blood pressure 
may remain within the "normal" range, the clinical implications of ‘elevations 
should not be ignored and close surveillance is indicated, particularly for 
women with other risk factors for cardiovascular disease or stroke. High* 
blood pressure may or may not persist after discontinuation of the O.C. 9. 
Headache: The onset or exacerbation of migraine or development of headache 
0f a new pattern which is recurrent, persistent, or severe, requires, discon- 
tinuation of O.C.s and evaluation of the cause. 10. Bleeding Irregularities: 

Breakthrough bleeding, spotting, and missed menses are frequent reasons 
for patients discontinuing O.C.s. In breakthrough bleeding, as in all cases of 
irregular bleeding from the vagina, nonfunctional causes should be borne ia 
mind. In undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate —— Measures are indicated to rule out pregnancy or 


. In one study, an increased 


malignancy. If patho! has been excluded, time or a change to another 
formulation may solve the problem. Changing to an O.C. with a higher estro- 
gen content, while potentially useful in minimizing menstrual irregularity, 
Should be done only if necessary since this may increase the risk of throm- 
boembolic disease. Women with a past history of oligomenorrhea or secon- 
dary amenorrhea or young women without regular cycles have a tend- 
ency to remain anovulatory or to become amenorrheic after discontinuation 
of 0.C.s. Women with these preexisting problems should be advised of this 
possibility and encouraged to use other contraceptive methods. Post-use 
anovulation, possibi —— m also occur in women without previous 
irregularities. A " r incidence of galactorrhea and of pituitary tumors 
(e.g.. adenomas) has been associated with amenorrhea in former users 
Compared with nonusers. One study reported a 16-fold increased prevalence 
of pituitary prolactin-secreting tumors among patients with postpill 
amenorrhea when galactorrhea was present. 11. /nfertility: There is evidence 
of impairment of fertility in women discontinuing O.C.s in comparison with 
those discontinuing other methods of contraception. The impairment appears 
to be ini ident of the duration of use of the preparations. While the im- 
pairment diminishes with time, there is still an appreciable difference in the 
results in nulliparous women for the O.C. and non-0.C. groups 30 months 
after discontinuation of birth control. For us women the difference is no 
longer apparent 30 months after cessation of contraception. 12. Ectopic 
Pregnancy: Ectopic as weil as intrauterine pregnancy may occur in contracep- 
tive failures. However, in progestogen-only O.C. failures, the ratio of ectopic 
to intrauterine pregnancies is higher than in women who are not receiving 
0.C.s, since the — are more effective in preventing intrauterine than ec- 
topic pregnancies. 13. Breast Feeding: 0.C.s given in the postpartum period 
may interfere with lactation. There may be a decrease in the qi and 
Quality of the breast milk. Furthermore, a small fraction of the hormonal 
agents in 0.C.s has been identified in the milk of mothers receiving these 
drugs. The effects, if any, on the breast fed child have not been determined. if 
feasible, the use of O.C.s should be deferred until the infant has been 
weaned. PRECAUTIONS GENERAL 1. A complete medical and family history 
should be taken prior to the initiation of O.C.s. The pretreatment and periodic 
—— examinations should include special reference to blood pressure, 
reasts, abdomen and pelvic organs, including Papanicolaou smear and rele- 
vant laboratory tests. As a general rule, O.C.s should not be presc for 
longer than 1 year without another physical examination being performed. 2. 
Under the influence of estrogen-progestogen preparations, preexistin 
uterine leiomyomata may increase in size. 3. Patients with a history o 
psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients becoming significantly de- 
pressed while taking O.C.s should stop the medication and use an alternate 
method of contraception in an attempt to determine whether the symptom is 
drug related. 4. 0.C. s may cause some degree o! fluid retention. They should 
be prescribed with caution, and only with careful monitoring. in patients with 
conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine syndrome, asthma or cardiac, hepatic or renal insuffi- 
ciency. 5. Patients with a past history ot jaundice during pregnancy have an 
increased risk of recurrence of jaundice while receiving O.C. therapy. If jaun- 
dice develops in patient receiving such drugs. the medication should be 
discontinuad. 6. Steroid hormones may be poorly metabolized in patients 
with impaired liver function and should be administered with caution in such 
patients. 7. O.C. users may have disturbances in normal tryptophan 
Metabolism which may result in a relative pyridoxine deficiency. The clinical 
Significance of this is unknown, 8. Serum folate levels may be depressed by 
0.C. ner Since the pregnant woman is predisposed to the development 
of folate deficiency and the incidence of folate deficiency increases with in- 
creasing gestation, it is possible that if à woman becomes oe con shortly 
after stopping O C s. she may have a greater chance of developing folate de- 
ficiency and complications attributed to this deficiency. 9. The pathologist 
should be advised of O.C. therapy when relevant specimens are submitted. 
10. Certain endocrine and liver function tests and blood com ts may be 
affected by estrogen-containing O.C.s. For example: a. Increased suito- 
bromophthalein retention. b. Increased prothrombin and factors VII, VIII, IX, 
and X; decreased antithrombin 3; increased —— platelet 
aggregability c. Increased Ls Hie binding globulin (TBG) leading to in- 
creased circulating tota! thyroid hormone, as measured by — 
iodine (PBI), T4 by column. or T4 by radioimmunoassay. Free T3 resin uptake 
is decreased, reflecting the elevated TBG, free T4 concentration is unaltered 
d. Decreased — excretion. e. Reduced response to metyrapone 
test. DRUG INTERACTIONS O Ea a be rendered less effective by virtue of 
drug interaction with rifampin, id. ampicillin, , neomycin, pen- 
icilin V, chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, ger 
toin, primicone, analgesics, tranquilizers, and antimigraine preparations. 0.C 
S Ape! the effectiveness of other types of drugs. such as oral anticoagu- 
lants, anticonvulsants, tricyclic antidepressants, — — agents 
£35, quanethidine), vitamins and hypoglycemic agents. CARCINOGENESIS 
Warnings. PREGNANCY Pregnancy category X. See Contraindications 
and Warnings. NURSING MOTHERS See Warnings ADVERSE REACTIONS An 
increased risk of the following serious adverse reactions has been associated 
with the use of O.C.s (see Warnings): thrombophiebitis, thrombosis, pulmo- 
nary embolism, coronary thrombosis, cerebra! thrombosis, mesenteric 
thrombosis, liver tumors, cerebral hemorrhage, hypertension, gall bladder 
disease, congenital anomalies, neuro-ocular lesions, — thrombosis and 
Optic neuritis, The following adverse reactions have reported in patients 
receiving O.C.s and are believed to be drug related: bleeding irregular- 
ities (breakthrough bleeding. spotting, missed menses during treatment, 
amenorrhea after treatment), gastrointestinal symptoms (nausea, vomiting. 
bloating, abdominal cramps), dysmenorrhea, infertility after discontinuance e 
of treatment, edema. chloasma or melasma which may persist after drug is dis- 
Continued, breast changes (tenderness, enlargement, and secretion). intol- 
erance to contact lenses, change in corneal curvature (steepening) change in 
weight (increase or decrease), in cervical erosion and cervical secretion, 
pe diminution in lactation when given immediately postpartum, cho- 
estatic jaundice, migraine. increase in size of uterine leiomyomaga. 
rash (allergic), mental depression, reduced tolerance to carbohydrates, vag- 
inal candidiasis, prolactin-secreting pituitary tumors. The follwing adverse 
le! corded ror AAG: POOLE DA Sym, calicis, changes 
neither nor 3 rome, 1 
in libido, chorea, changes in — cystitis-like syndrome, headache. ner- 
vousness, dizziness, hirsutism, loss of hair, multiforme, erythema* 
nodosum, hemo ic E PETER initis, porphyria, impaired renal function 
INFORMATION FOR THE PATIENT (See Patient Package Insert) 
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Articles to appear in early issues 


Postcoital testing in relation to circulating sperm-agglutinating antibodies in women 
Jan Friberg. M.D., Ph.D. 
Brooklyn, New York 


The carbon dioxide laser in cervical intraepithelial neoplasia: A five-year experience in treating 230 
patients 

Byron J. Masterson, M.D., Kermit E. Krantz, M.D., John W. Calkins, M.D., Javier F. Magrina, M.D., and 
Robert P. Carter, M.D. 

Kansas City, Kansas 


Changes in the milk composition of nonpuerperal women 

Jerzy K. Kulski, Ph.D., Peter E. Hartmann, Ph.D., Warren J. Saint, B.Med.Sci., 
Patrick F. Giles, M.Sc., M.B., F.R.C.O., and Donald H. Gutteridge, M.B., F.R.A.C.P. 
Nedlands, Western Australia 


The ultrasonographic evaluation of large cystic pelvic masses 
Eric R. Rosenberg, M.D., and William S. Trought, M.D. 
Durham, North Carolina 


Sonographic abdominal circumference: Dynamic versus static imaging 
Carl P. Weiner, M.D., Rudy E. Sabbagha, M.D., Ralph K. Tamura, M.D., and 
Sharon DalCompo, R.T., R.D.M.S. 

Columbus, Ohio, and Chicago. Illinois 


False reactive nonstress tests in postterm pregnancies 
Fred S. Miyazaki, M.D., F.A.C.O.G., and Brian A. Miyazaki 
Los Angeles and Irvine, California 


Increased gentamicin dosage requirements: Rapid elimination in 249 gynecology patients 


Darwin E. Zaske, Pharm.D., F.C.P., Robert J. Cipolle, Pharm.D., Richard G. Strate, M.D., F.A.C.S., and 
William F. Dickes, M.D. 
St. Paul, Minnesota 


Low-density lipoprotein as a potential vehicle for chemotherapeutic agents and radionucleotides in 
the management of gynecologic neoplasms 


David Gal, Masao Ohashi, Paul C. MacDonald, Herbert J. Buchsbaum, and Evan R. Simpson 
Dallas, Texas 


Daily and circadian variations in serum free testosterone levels are not clinically significant 
Ronald C. Strickler, M.D., Walter G. Wiest, Ph.D., Rudi Borth, D.Sc., and C. Allan Woolever, M.D. 
St. Louis, Missouri, and Toronto and Hamilton, Ontario, Canada 
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Haemophilus 





Trichomonas 


Triple target therapy for — vaginitis 


BETADINE 





Microbicides Vaginitis Regimen 


m Broad-spectrum microbicidal action kills all three pathogens usually 
responsible for infectious vaginitis—monilia, Trichomonas and 
Haemophilus vaginalis. 

m Microbicidal action is maintained in the presence of blood, serum and 

* . waginal secretions. 

m Virtually nonirritating to skin and vaginal mucosa—nonstaining to 

skin and natural fabrics. 


Easy-to-follow regimen 
IN THE OFFICE 


BETADINE” Solution 


AT HOME 
BETADINE” Vaginal Gel 


(povidone-iodine) 
BETADINE” Douche 


m In the office, swab the cervix and 
vulvovaginal area with BETADINE 
Solution. 


um Prescribe BETADINE Vaginal Gel 
(povidone-iodine), one applicatorful 
of which is to be inserted each 
night. 


m Followed the next morning by 
BETADINE Douche in 
- therapeutic concentration— 
2 tablespoonfuls to a quart of 
lukewarm water. 


m After two weeks 
— Patient returns for an office visit. 
— n more resistant cases, the 
regimen may be continued through 
1 or 2 cycles, if necessary. 


* ® J 
BETADINE’ Vaginal Gel 
(povidone-iodine) 

Brief Su 

For use in the treatment of Trichomonas 
vaginalis vaginitis, monilial vaginitis and 
nonspecific vaginitis 

Based on a review of this drug by the 

National Academy of Sciences—National 






Research Council and/or other informa- 
tion, FDA has classified the indications as 
follows: possibly effective for use in the 
management of trichomonas vaginalis 
vaginitis, monilial vaginitis and non- 
specific vaginitis. Final classification of 
the less-than-effective indications requires 
further investigation 













of iodine sensitization should not use this 
product, pending further investigation 


Purdue Frederick 
* € 1980, The Purdue Frederick Company/Norwalk, CT 06856 
218680 A9716 





PERINATOLOGIST 


St. Joseph’s Hospital and Medical Center 
in Phoenix, Arizona, a 591-bed teaching 
hospital with approved residency in ob- * 
stetrics and gynecology, and a designated 
regional perinatal center with an active 
high risk maternal transport system, is 
seeking a full-time perinatologist for its 
Division of Reproductive Medicine. Ap- 
plicant must be Board certified in obstet- 
rics and gynecology and eligible or certi- 
fied in maternal and fetal medicine. 















All correspondence confidential. Send 

inquiries and curriculum vitae to: 

William D. Nicely 

Vice President— Patient Services 

St. Joseph's Hospital 
and Medical Center 

P.O. Box 2071 

Phoenix, Arizona 85001 















OBSTETRICIAN 
& GYNECOLOGIST 


wanted to join practice in newly 
opened Medical Arts Building. 
Clinic located across the street 
from the hospital in university 
community. Broad range of 
involvement with obstetrics, 
gynecology and infertility. 
Excellent opportunity for growth 
in stable economic area. 













Please contact: 


Dr. John R. Doran 
Doran & Doran P.C. 
110 11th Street 
Ames, Iowa 50010 
515-232-5960 







HER OC ISN'T 
FOR BETTER 
OK WORSE. 


If it's NORLESTRIN® 1/50 (1 mg norethindrone 
acetate and 50 mcg ethinyl estradiol tablets, USP), 
it's exactly what she expects...and it's exactly what 
you've come to expect in terms of efficacy and 
patient acceptance. Ever since NORLESTRIN 1/50 was 
first introduced over a decade ago, it has performed 
as promised, consistently providing what patients 
and their physicians want from an OC: virtually com- 
plete control of conception plus relative freedom 
from annoying side effects like breakthrough 
bleeding. 

With its combination of ethinyl estradiol and 
norethindrone acetate, NORLESTRIN 1/50 gives 
patients the comfort and confidence they look for in 
an OC. Cycle after cycle, NORLESTRIN 1/50 gives your 
patient no more estrogen than she needs. 


(1 mg norethindrone acetate and , 
50 mcg ethinyl estradiol tablets, USP) 


YOU COULDNT DO BETTER. 


Please see following page for brief summary of prescribing information 


© 1980 Warner-Lambert Company 
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. on Administron and HOW S JED. 
Before prescribing, please see full information. A Briet 


Each yellow tablet contains: norethindrone acetate (17 alpha-ethinyl-19-nortestosierone 
acetate), 1 mg; ethinyl estradiol (17 alpha-ethinyl-1,3,5(10)-estratriene-3, 17 beta-di4), 50 
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Norlestrin 1/50 Products are progestogen-estrogen combinations 
INDICATIONS AND USAGE 


Norlestrin 1/50 Products are indicated for the prevention of pregnancy in women wo elect 


|. louse oral contraceptives as a method of contraception 
n clinical — with Norlestrin 1/50 involving 25.983 therapy cycles, there was a preg- 
ncy rate 


. per 100 woman years 
V (Does related risk of thromboemboliem from oral contraceptives: Studies have-shown a 


* positive association between the dose of estrogens in oral contraceptives and the ask of 
thromboembolism. It is prudent and in keeping with good principles of therapeutic to 
minimize exposure to estrogen. The oral contraceptive prescribed for any given patient 


^ 


should be that product which contains the least amount of estrogen that is compatinie with 


an acceptable nancy rate and patient acceptance. 


(^ Thrombophlebilis or thromboembolic disorders 
I 2. A past history of deep-vein thrombophlebitis or thromboembolic disorders 
3. Cerebral vascular or coronary artery disease 
4 Known or suspected carcinoma of the breast 
] 5. Known or suspected est lependent neoplasia 
6, Undragnosed abnormal genita! — 
7 Known or suspected pregnancy (See WARNING No. 5.) 


or other estrogen-containing products 
WARNINGS 


increases the risk of serious cardiovascular side effects 
use. This risk increases with age and with smok- 


and is quite marked in women over 35 years 
should be strongly advised not to 


The use of oral contraceptives is associated with increased iisk of several seneus 
conditions including thromboembolism, stroke, myocardial infarction, hepatic 
adenoma, gallbladder disease. and hypertension Practitioners prescribing oral 
—— — should be familiar with the following information relating to these 
nsi 
1. Thromboembolic Disorders and Other Vascular Problems: An increased risk o^throm- 
boembolic and thrombotic disease associated with the use ot oral contraceptives iewell- 
. established, Studies have demonstrated an increased risk ol fatal and nonfatal venous 
thromboembolism and stroke. both and thrombotic 
Cerebrovascular 





disorders: in a collaborative study in women with and without predispos- 


ing causes, it was estimated that the risk of hemorrhagic stroke was 2 0 times greater in 
users than nonusers, and the risk of thrombotic stroke was 4 0 to 9.5 times greater 
Myocardial infarction: An increased risk of myocardial infarction associated with cal 
contraceptives has been reported confirming a previously suspected association These 
f studies found that the greater the number of underlying risk factors (cigarette smoking, 
t 


hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia) for 
-coronary artery disease, the higher the risk of developing myocardial infarction, regardless 


of whether the patient was an oral contraceptive user or not. Oral contraceptives, however, 
were found to be a clear additional risk factor 
It has been estimated that users who do not smoke (smoking is considered a majar 

predisposing condition to myocardial infarction) are about twice as likely to have a fatal 
myocardial infarction as nonusers who do not smoke. Oral contraceptive users whaare 

.. smokers have about a fivefold increased risk of fatal infarction compared to users who do 
not smoke, but about a tenfold to twelvefold increased risk compared to nonusers wno do 
not smoke. The amount of smoking is also an important factor 


Risk of dose: in an analysis of data. British investigators concluded that the risk of trombo- 


embolism including coronary thrombosis is directly related to the dose of estrogen used in 
oral contraceptives, however, the quantity of estrogen may not be the sole factor involved 
from circulatory 


. Estimate of excess : The risk of diseases of the circu- 
latory system — concentrated in older women, in those with a long duration of use. ad in 
e rs 


with all methods of birth control is low and below that associated with childbirth. wit *he 
exception o! oral contraceptives in women over 40 who smoke. 


l increases with age aller approximately age 30 and, for myocardial infarction, is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, or history o! 
preeciamptic toxemia, and especially by cigarette smoking. 


bolic and thrombotic disorders. Should any occur or be suspected, the drug should be 
discontinued immediately 
A fourfold to sixfold increased risk of postsurgery thromboembolic complications has 


| The physician and the patient should be alert to the earliest manifestations of throrboem- 


been reported in users. If feasible. oral contraceptives shoulc be discontinued at least four 


| 
| . Weeks before surgery of a type associated with an increased risk of thromboembolism or 
i prolonged immobilization 


2 Ocular lesions Neuro-ocular lesions, such as optic neuritis or retinal thrombosis have 


been associated with the use of oral contraceptives. Discontinue the oral contraceptive if 


there is unexplained sudden or gradual, partial, or complete loss of vision. onset of p«optosis 


or diplopia. papilledema; or retinal vascular lesions 


— 


increases the frequency of carcinoma o! the breast, cervix, vagina. and liver 

In humans. an increased risk of endometrial carcinoma associated with the prolonged 
use of exogenous estrogen in postmenopausal women has been reported. However there 
is no evidence suggesting increased risk of endometrial cancer in users of conventional 
combination of progestogen-only oral contraceptives 

Studies found no evidence of increase in breast cancer in women taking oral contracep- 
tives. however, an excess ris« in users with documented benign breast disease was 
n ed 

here is no confirmed evicence of an increased risk of cancer associated with ora 

contraceptives Close clinical surveillance of users is, nevertheless, essential In cases of 
undiagnosed persistent or recurrent abnormal vaginal bleeding. appropriate diagnostic 
measures should be taken to rule out ncy Women with a strong family history t 


id 


breast cancer, or who have breast nodules, fibrocystic disease. or abnormal mammc-rams, 


should be monitored with particular care 


4 Hepatic Tumors. Benign hepatic adenomas have been found to be associated with oral 


contraceptives. Because hepatic adenomas may rupture and may cause death through 
* igya-abdominal hemorrhage, they should be considered in women presenting abdominal 
pain and tenderness, abdominal mass, or shock 


* A tew tases of hepatocellular carcinoma have been reported in women taking oralzontra- 
ceptives. The relationship of these drugs to this type of malignancy is not known at the time 


5. Usage in or y: ipsom —— Pregnancy: Birth Detects in Offspring. and Malig 
nancy in Female Offspring: During early pregnancy, temale sex hormones may seriously 
gamage the offspring 


- 


|». been reported with the use o! oral contraceptives in pregnancy 


There is some evidence that tripioidy and possibly other types of polyploidy are increased 


.  &mong abortuses from women who become pregnant soon after ceasing ora! contraeep- 
lives 
5 Pregnancy should be ruled out before continuing an oral contraceptive in any paient who 


vso c 
acetaterand ethinyl estrAdiol tablets, USP) See section under Special Notes 


P 8. Benign or malignant liver tumor which developed during the use of oral contraceptives 


A study of available data trom a variety of sources concluded that the mortality associated 


The risk of thromboembolic and thrombotic diseases associated with oral contraceptives 


3 Carcinoma. Long-term continuous administration of estrogen in certain animal species 


An increased risk of congenital anomalies, including heart defects and limb detect, has 


cutive menstrual has not ad 
schedule, the possibility of pregnancy should be considered at the time of the first missed. 
period, and oral contraceptives s be withheld until pregnancy has been ruled out If e 
pregnancy is confirmed, the patient should be apprised of the potential risks to the fetus and * 
the advisability of continuation of the pregnancy should be discussed 

Women who discontinue oral contraceptives with the intent of becoming pregnant should 
use an alternate form ot contraception tor a period of time before attempting to conceive 

Administration of progestogen-only or progestogen-estrogen combinations to induce 
withdrawal bleeding should not be used as a test o! pregnancy 

6 Gallbladder Disease. Studies report an increased risk of surgically confirmed gallblad- 
der disease in users of oral contraceptives 

7 Carbohydrate and Lipid Metabolic Effects: Because decreased glucose tolerance has 
been observed in a significant percentage of patients, prediabetic and diabetic patients 
should be carefully observed while receiving oral contraceptives 

An increase in — and total phospholipids has been observed 

B Elevated Blood Pressure: An increase in blood pressure has been reported in patients 
receiving oral contraceptives. The prevalence in users increases with longer exposure Age 
is also strongly correlated with development of hypertension Women who previously have 
had hypertension during pregnancy may be more likely to develop elevation of blood 
pressure 
9 Headache. Onset or exacerbation of migraine or development of headache of a new 
Pattern which is recurrent, persistent, or severe, requires discontinuation of oral contracep- 
lives 

10. Bleeding Irregularities Breakthrough bleeding, spotting, and amenorrhea are frequent 
reasons for patients discontinuing oral contraceptives In breakthrough bleeding, nonfunc- 
tional causes should be borne in mind. In undiagnosed abnormal bleeding from the vagina, 
adequate diagnostic measures are indicated to rule out pregnancy or malignancy. 

Women with à past history of oligomenorrhea or secondary amenorrhea, or young women 
without regular cycles should be advised that they may have a tendency to remain anovula- 
tory or to become amenorrheic after discontinuation of oral contraceptives. 

11 Ectopic Pregnancy. Ectopic as well as intrauterine pregnancy may occur in contra- 
ceptive failures. 

12. Breast Feeding: Oral contraceptives may interfere with lactation Furthermore. a small 
fraction of the hormonal agents in oral contraceptives has been identified in the milk of 
mothers receiving these drugs 
PRECAUTIONS 


1 A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. The pretreatment and periodic physical examinations should include spe- 
cial reference 10 blood pressure, breasts, abdomen, and pelvic organs. including 
Papanicolaou smear and relevant laboratory tests As a general rule, oral contraceptives 
should not be prescribed for longer than one year without another examination 

2. Preexisting uterine letomyomata may increase in size 

3 Patients with a history of psychic depression should be caretully observed and the drug 
discontinued if depression recurs to a serious degree 

4 Oral contraceptives may cause flud retention and should be prescribed with caution, 
and only with careful monitoring, in patients with conditions which might be aggravated 

5 Patents with a past history of jaundice during pregnancy have an increased risk of 
recurrence of jaundice. If jaundice develops, the medication should be discontinued 

6. Steroid hormones may be poorly metabolized and should be administered with caution 
in patients with impaired liver function 

7 Users may have disturbances in normal tryptophan metabolism, which may result in a 
relative pyridoxine deficiency 

8 Serum folate levels may be depressed 

9. The pathologist should be advised of oral contraceptive therapy when relevant speci- 
mens are submitted 

10. Certain endocrine and liver function tests and blood components may be affected 

(a) Increased sulfobromophthalein retention. (b) Increased prothrombin and factors VII, 
Vill, IX. and X; decreased antithrombin 3; increased norepinephrine-induced platelet 
aggregabilty (c) Increased thyroid-binding globulin ( ) leading to increased circulating 
total thyroid hormone. (d) Decreased pregnanediol excretion (e) Reduced response to 
metyrapone test 
Drug interactions: Reduced efficacy and increased incidence of breakthrough bleeding * 
have been associated with concomitant use of rifampin. A similar association has been 
—— — with barbiturates, phenylbutazone, phenytoin sodium, tetracycline, and 

Min. 
AD' REACTIONS 
An increased risk of the following serious adverse reactions has been associated with oral 
contraceptives thrombophlebitis; pulmonary embolism, coronary thrombosis, cerebral 
thrombosis; cerebral hemorrhage; hypertension; gallbladder disease; benign hepatomas, 
congenital anomalies. 

There is evidence of an association between the following conditions and the use of oral 
contraceptives, although additional confirmatory studies are needed: mesenteric throm- 
bosis, neuro-ocular lesions, eg. retinal thrombosis and optic neuritis 

The following adverse react have been reported in patients receiving oral contracep- 
lives and are believed to be drug related: nausea and/or vomiting, usually the most com- 
mon adverse reactions, occur in approximately 10% or less of patients during the first cycle 
Other reactions, as a general rule, are seen much less frequently or only occasionally 
gastrointestinal symptoms, breakthrough bleeding; spotting; change in menstrual flow; 
dysmenorrhea, amenorrhea during and after treatment; temporary infertility after discontinu- 
ance of treatment, edema. chloasma or melasma: breast changes. change in weight, 
change in cervical erosion and cervical secretion. possible diminution in lactation when 
given —— postpartum. cholestatic jaundice, migraine: increase in size of uterine 
leiomyomata, rash (allergic). mental depression. reduced tolerance to carbohydrates, vagi- 
nal candidiasis. change in corneal curvature; intolerance to contact lenses. 

The following adverse reactions have been reported and the association has been neither 
confirmed nor refuted: premenstrual-like syndrome, cataracts; changes in libido; chorea. 
changes in appetite; cystitis-like syndrome. headache: nervousness, dizziness, hirsutism, 
loss of scalp hair; erythema multiforme; erythema nodosum, hemorrhagic eruption, vaginitis, 


porphyria 
on Administration 
Norlestin 1/50 (norethindrone acetate and ethinyl estradiol tablets. USP) and Noriesthn 
1/50— Menstruation usually begins two or three days. but may begin as late as the fourth 

or fifth day, after the brown ferrous fumarate or white inert tablets have been started 

Noriestrin [21] /50 — Menstruation usually begins two or three days. but may begin as late 
as the fourth or fifth day. after discontinuing medication 

After several months on treatment, bleeding may be reduced to à point of virtual absence 
reduced liow may be a result o! medication and nol indicative of pregnancy 
HOW SUPPLIED 
Noriestun 1/50 ts available in mnicompacts each containing 21 yellow tablets and 7 
brown tablets Each yellow tablet contains 1 mg o! norethindione acetate and 50 mcg of 
ethiny! estradiol Each brown tablet contains 75 mg of ferrous fumarate Available in 
packages of five minicompacts and pac«ages of five refilis 

Noriestan 1/50 is available in minicompacts each containing 21 yellow tablets and 7 
white inert tablets. Each yellow tablet contains 1 mg of norethindrone acetate and 50 mcg of 
ethiny! estadio! Available in packages of five minicompacts and in packages ob five refill 

Nonestim 1/50 i$ available in miicompacts each containing 21 yellow tablets Each 
yellow tat»et contains 1 mg of norethindrone acetate and 50 mcg ol ethiny! estradiol. Avail 
able in packages of tive minicompacts and packages of hve retilis 0904G010 


Direct Medical Inquiries to: Parke Davis, Div WarnerLambert Inc, 201 Tabor Road, 
Morris Plains, NJ 07950 Attn: Medica! Affairs Department 


PARKE-DAVIS. 
Div Warner-Lambert Inc 
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Amniotic fluid prolactin levels and 
lecithin/sphingomyelin ratios during 
the third trimester of human gestation 


CHRISTOS G. HATJIS, M.D.* 
CHUNG H. WU, M.D. 
STEVEN G. GABBE, M.D. - 
Philadelphia, Pennsylvania 


Prolactin levels in amniotic fluid during the third trimester of human pregnancy showed a wide range 
of values. There was no apparent correlation between amniotic fluid prolactin concentrations (AF 
PRL) and lecithin/sphingomyelin (L/S) ratios nor was there a prolactin concentration associated with 
a mature L/S ratio. There was no correlation between AF PRL concentration and estimated 
gestational age or neonatal birth weight. In patients with diabetes mellitus (White Classes A to C), 
AF PRL were higher prior to 37 weeks, or when the L/S ratio was less than 2, than after 37 weeks, 
or when the L/S ratio was greater than 2. (AM. J. OBSTET. GYNECOL. 139:435, 1981.) 


FETAL SERUM PROLACTIN (PRL) has been implicated 
in the functional maturation of the fetal lung and in 
augmented surfactant ‘production by type II pneumo- 
cytes. However, a causal relationship between elevated 
fetal serum PRL concentrations and fetal lung matura- 
tion has not been unequivocally demonstrated." 
While several animal and human studies have sug- 
gested that fetal PRL may be involved in fetal adreiial 
maturation and lung surfactant production, others 
have not supported these conclusions. 

In contrast, the role of amniotic fluid (AF) PRL in the 
process of fetal lung maturation has not been ade- 
quately examined." In a recent report, the AF PRL 
concentration has been correlated with AF lecithin/ 
sphingomyelin (L/S) ratios and fetal lung stability 
characteristics in rhesus monkeys.'® In human preg- 
nancies, however, AF PRL did not correlate with L/S 
ratio.? This study did not include patients prior to 36 
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Presented at the Twenty-seventh Annual Meeting of the 


Society for Gynecologic Investigation, Denver, Colorado, 
March 19-22, 1980. 


*Reprint requests: Christos G. Hatjis, M.D., Department 
of Obstetrics and Gynecology, University of Vermont 
College of Medicine, Given Building Room C-215, 
Burlington, Vermont 05405. ; 


0002-9378/81/040435+06$00.60/0 © 1981 The C. v. Mosby Co. 


weeks' gestation nor did it appear to include a sig- 
nificant number of complicated pregnancies. ‘The ret- 


rospective investigation reported here-was thus under- 


taken to answer the question whether AF PRL is 
involved in maturational processes in the human feral 
lung by examining the relationship between the AF 
PRL concentration and the AF L/S ratio as well as the 
estimated gestational age in the last trimester of human 
pregnancies. 


Material and methods 


` One hundred AF specimens were obtained by trais- 
abdominal amniocentesis in patients at 28 to 40 weeks’ 
gestation. The primary indication for amniocentesis 
was the need for determination of an L/S ratio. AF free 
of blood or meconium was obtained from normal pa- 
tients (39 samples) as well as from patients with diabe- 
tes mellitus (White Classes A to C, 15 samples), hy- 
pertension (14 samples, Rh isoimmunization (14 
samples), and intrauterine fetal growth retardation (7 
samples). In 12 of these cases, serial AF samples were 
available for examination. An additional 11 AF speci- 
mens were obtained from patients in labor. Forty-nine 
AF specimens had been obtained within 1 week of de- 
livery. The AF fluid was first centrifuged at 3,000 rpm 
for 10 minutes. A portion of the supernatant was used 
for L/S determination. After methanol/chloroform ex- 
traction and acetone precipitation, lecithin and sphin- 
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Fig. 1. Scattergram of AF PRL concentrations versus L/S ratios. 
mal efficient of variation was 8.1% while the interassay co- 
— oe 1 
t L efficient of variation was 12.496. Gestational age was 
E Gook N estimated by a combination of clinical and ultra- 
P3 k sonographic criteria. Data were analyzed by single and 
E — multiple regression analyses as well as by analysis of 
£ variance. A P value less than 0.01 was accepted as sig- 
oy nificant. 
3 r . 
ic " 
e fr Results 
o [^ 2 $ 
7 200l- AF PRL versus L/S. Fig. 1 shows the scattergram of 
< [ AF PRL concentrations plotted as a function of L/S 
o ag ee ee ee ratios in all patients. There were extreme degrees of 
L/S «20 L/S 220 variability in the PRL concentrations among samples of 


g Normal E Diabetes Mellitus (A-C) Hypert: nsion 


Fig. 2. Mean + SEM of AF PRL concentration for nrmal, 
diabetic, and hypertensive patients grouped according -o L/S 
ratios: 


gomyelin fractions were separated by thin-layer zhro- 
matography. L/S ratios were calculated by planime try.* 
The remaining AF was stored at —20° C until E. was 
assayed for human PRL. The AF PRL concentration 
was determined by a homologous double-antibocy ra- 
dioimmunoassayt modified after the method of sinha 
and associates.” The lowest concentration measurable 
by this procedure was 1.67 ng/ml. The intra-asszy co- 


*Chromato/O/Screen L/S ratio Analysis Kit, Supelcc. Inc., 
Bellefonte, Pennsylvania 

ThPRL, RIA Kit, Serono Laboratories, Braintree. Mas- 
sachusetts. 


fluid obtained from different patients of correspond- 
ing L/S ratios. Single as well as multiple regression 
analyses of all data failed to reveal any significant corre- 
lation between these two variables. The data were then 
grouped by patient category as a function of L/S ratios. 
Because of insufficient numbers of patients in some 
cells, further analysis was limited to only three cat- 
egories. Fig. 2 shows the mean and standard error of 
the mean AF PRL concentrations in normal patients as 


. well as in diabetic and hypertensive patients. 


AF PRL concentrations in patients with diabetes 
and L/S ratios <2 were higher than in those with L/S 
ratios 22 (F = 9.74, P « 0.01). Intragroup compari- 
sons did not reveal any significant differences between 
mean AF PRL levels in the three patient categories. 

AF PRL versus estimated gestational age. Fig. 3 
shows the scattergram of the AF PRL concentration 
versus estimated gestational age in ail patients. Single 
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Fig. 3. Scattergram of AF PRL concentrations versus estimated gestational age. 
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Fig. 4. Mean + SEM of AF PRL concentration from uncomplicated pregnancies and pregnancies 
complicated by diabetes, hypertension, and intrauterine fetal growth retardation grouped according 


` to gestational age. 


as well as multiple regression analyses of all data failed 
to reveal any significant correlation between these two 
variables. A wide scatter of values was again noted. The 
AF PRL levels were then grouped by patient category 
as a function of estimated gestational age. Because of 
insufficient numbers of patients in some cells, analysis 
was limited to four patient categories. Fig. 4 shows the 
mean and standard error of the mean of AF PRL con- 
centrations in normal, diabetic, and hypertensive pa- 
tients as well as patients with intrauterine fetal growth 


retardation. AF PRL levels in patients with diabetes - 


and an estimated gestational age of less than 37 weeks 


were higher than in those with an estimated gestational 
age of greater than 37 weeks (F = 10.98, P < 0.01). 
intragroup comparisons did not reveal any significant 
differences between mean AF PRL levels in the four 
patient categories. 

Fig. 5 shows the scattergram of AF PRL concentra- 
tions versus neonatal birth weight in cases where 
amniocentesis had been performed within 1 week of 
delivery. Regression analysis failed to reveal any sig-, 
nificant correlation between these two variables. When 
normal patients and patients with diabetes were com- 
pared, no significant difference could be found in the 
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Fig. 5. Scattergram of AF PRL concentrations versus neonatal birth weight (AF was obtained within 1 


week of delivery). 


mean PRL concentrations and the mean weight at 


birth. Finally, examination of serial samples in 12 pa- . 


tients failed to reveal any consistent trend. 


Comment 


Elevated fetal serum PRL levels have been associated 
with functional maturation of the fetal lung and aug- 
mented surfactant production by type II pneumocytes. 
This hypothesis is based on the observation that the rise 
in fetal PRL levels during the latter part of pregnancy 
coincides with an increase of fetal adrenal weight! and 
precedes the onset of augmented cortisol and phos- 
phatidylcholine production by the fetal adrenal and 
fetal lung, respectively. However, the evidence that 
appears to support this hypothesis is not conclusive. 
First, preliminary in vivo studies have failed to demon- 
strate that PRL can function as an adrenocorticotro- 
phic hormone.” + Second, the evidence from investiga- 
tions with fetal sheep and rabbits concerning a direct 
stimulatory influence of PRL on surfactant production 
is conflicting. * € Third, the reported association be- 
tween lower umbilical cord blood PRL levels and an 
increased incidence of respiratory distress syndrome 
that was suggested in two studies’ ë has not been 
confirmed by other investigators,” '° 

AF PRL is identical to that found in the pituitary and 
serum.?! However, its origin and functions are not well 


. understood. Decidual tissue appears to be the most 


likely source of AF PRL. In in vitro systems, this tissue 
has been found capable of both release and de novo 
synthesis of PRL.? PRL originating from the mater- 


nal? and/or fetal? ™ pituitary also may contribute to 
the AF PRL levels. 

AF PRL may function primarily as a regulator of AF 
production and osmolality.57?' In contrast to fetal 
plasma PRL, AF PRL has not been implicated in fetal 
growth, adrenal function, or lung maturation. How- 
ever, the observation by Johnson and associates!? that 
AF PRL may play a role in fetal rhesus monkey lung 
maturation is intriguing. It has been reported that PRL 
receptors are present in the lung parenchyma of these 
fetuses.? There is very little information regarding a 
possible relationship between L/S ratio" or fetal lung 
stability characteristics and AF PRL in the last trimester 
of human pregnancy. Thus, we elected to examine this 
question with respect to AF L/S changes and estimated 
gestational age. 

It is readily apparent that in the third trimester of 
human pregnancy there are extreme degrees of vari- 
ability in the concentrations of AF PRL. Intrinsic vari- 
ability in its production by decidua? and/or AF volume 
changes may contribute to this wide range of values. 
We have not performed measurements of AF volume. 
However, it is doubtful whether the AF PRL: constant 
denominator ratio can significantly affect the data. 

We could not demonstrate the existence of a rela- 
tionship between increasing L/S ratios and AF PRL 
concentrations. Moreover, there was no AF PRL level 
below (or above) which the L/S ratio would be greater 
(or less) than 2. These observations would seem to indi- 
cate that AF PRL is not directly involved in matura- 
tional processes in the human fetal lung. This is at vari- 
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ance with previously reported results from rhesus 
monkeys. However, interspecies differences might 
have contributed to our differing findings. 

Our findings concerning AF PRL concentrations 
during various stages of pregnancy from 28 to 30 
weeks until term seem to indicate that a well-defined 
and consistent pattern of decreasing concentrations 
with advancing gestational age is not readily apparent. 

* Although other investigators!* !* have reported declin- 
ing levels, the wide range of values obtained for each 
gestational age has not allowed rigorous statistical 
evaluation.!!^!* Moreover, serial samples from some 
patients do not reveal any consistent trends. 

Our observations concerning AF PRL concentrations 
in patients with diabetes mellitus, although statistically 
significant, are derived from a small number of pa- 
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tients. The absence of macrosomic infants (Fig. 5) and 
clinically overt polyhydramnios in our diabetic patients 
does not allow us to attribute our observations to a 
greater degree of dilution of AF PRL. 

Because we did not measure AF osmolality, we can- 
not comment on a possible relationship between AF 
PRL and osmolality. Finally, to what extent, if any, local 
factors (for example, PRL synthesis by decidua) can 
account for our observations in diabetic patients is not 
known. 

Obviously, our results do not exclude the possibility 
that fetal serum PRL is involved either directly or indi- 
rectly in conjunction with other hormones in inducing 
surfactant production in the lung and thereby prevent- 
ing respiratory distress syndrome.” Further investiga- 
tion into this matter is warranted. 
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Fetal metabolic response to endogenous insulin 


release 


ANTHONY F. PHILIPPS 
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Farmington, Connecticut 


The fetal metabolic response to tolbutamide-induced insulin release was evaluated in nine 
chronically catheterized fetal lambs. Tolbutamide produced an elevation in fetal insulin that persisted 
throughout the 1-hour experimental period (peak insulin concentration achieved was 76.1 + 9.5 
u.U/ml). Fetal hyperinsulinemia, was associated with a fall by 30 minutes in both fetal arterial and 
umbilical venous glucose concentrations as well as an increase in the umbilical glucose 
venous-arteríal difference. This increase was associated with an elevation of fetal glucose uptake 
65.6% + 29.6% above control at 30 minutes after infusion. Fetal arterial oxygen content fell after 
tolbutamide administration and was accompanied by an increase in the umbilical venous-arterial 
oxygen content difference (13.0% + 5.0% above the basal level.) Despite the increased 
venous-arterial difference, however, no change in umbilical oxygen consumption was noted. Isolated 
endogenous fetal insulin release is thus associated with a relatively rapid increase in, umbilical 
glucose uptake as well as concomitant fetal hypoglycemia. The etiology of the mild fetal hypoxemia 
produced is unclear. The alterations in fetal glucose uptake in the ovine fetus after tolbutamide 
mimic those changes occurring after fetal exogenous insulin infusion. These alterations strongly 
suggest a significant role for insulin in the modulation of fetal carbohydrate metabolism and perhaps 
oxygen utilization. (AM. J. OBSTET. GYNECOL. 139:441, 1981.) 


INsULIN is a well-known anabolic hormone whose role 
concerning fetal growth is unclear. In vivo experiments 
have demonstrated significant release of fetal insulin in 
response to appropriate stimuli such as glucose in a 
number of species.^? However, glucose-induced en- 
dogenous fetal insulin release has not been demon- 
strated in vivo to cause any significant immediate 
metabolic response. Unfortunately, a stimulus such as 
glucose infusion may function not only to stimulate in- 
sulin secretion but also to obscure the metabolic re- 
sponse to endogenous insulin release. Exogenous insu- 
lin infused into the fetus causes hypoglycemia? and 
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"recent evidence suggests that this hypoglycemia is due 


to increased fetal glucose consumption.* ® Prolonged 
fetal insulin infusion may increase fetal oxygen con- 
sumption as well. 

The sulfonylurea tolbutamide releases stored insulin 
from the pancreatic B-cell and has been used in the 
fetal sheep’ and monkey? to induce a transient endog- 
enous hyperinsulinism. Philipps and co-workers’ have 
shown a consistent hypoglycemic response to tolbuta- 
mide-induced insulin release in the fetal lamb and have 
suggested that this response may be the result of in- 
creased fetal glucose utilization. Therefore, tolbuta- 
mide was injected into chronically catheterized fetal 
lambs to explore further and quantitate possible alter- 
ations in glucose and oxygen consumption secondary 
to endogenous insulin release. 


Material and methods 


Surgical preparation. Nine pregnant ewes were 
studied between 110 and 145 days’ gestational age 


(term pregnancy in sheep is 147 days). All ewes were. 


given intravenous sodium pentobarbital and a spinal 
anesthetic (15 mg of Pontocaine) preoperatively. Poly- 
vinyl catheters were placed in the umbilical vein, fetal 
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Fig. 1, Fetal plasma ains mbie] venous and arterial glu- 
cose, and glucose vendus-arterial differences in response to 
tolbutamide infusion. *p < 0.01. „+P < 0. 001. 


pedal artery, and two fetal pedal veins-as wella as s the 
maternal femoral artery for purposes of sampling and 
infusion. Catheters were then turineled subcutaneously 
to the „mother’s flarik. Postoperative care was per- 


formed as previously describeds ahd all animals ‘were l 


allowed at least 4 postoperative dus — experi- 
ments were begun. ^. : 
; Experimental design. Tolbutamide (Orinase, The 
Upjohn Co., Kalamazoo, Michigan) was infused into a 
fetal venous catheter on -18 occasions in the nine.ex- 
perimental arinials (Table Ij. A dose of 100 to 200 
mg/kg of-estimated fetal weight was injected in 10 ml of 
hormal saline by hand over 60 seconds. Since in a pre- 
viously reported study’ no lasting effects of acute tol 
butamide injection upon insulin secretion or glucose 
metabolism were notéd, serial infüsions -were per- 
formed in some animals. However, a 48- to.72-hour 
recovery period separated exposure to tolbutarhide i in 
these animals. Two animals received placebo injections 
of 10 ml of normal. salirie instead of tolbutamide. 
During a I-hour control period, fetal blood samples 
were drawn four to six times for determination of um- 
bilical venous and arterial whole- blood.. glucose | and 
oxygeri content.as, well as-arterial immunoreactive in- 
sulin concentration. Fetal arterial pH, Pco;, and Po, 
were. obtained during the coritrol and experimental 
. periods and. matertial arterial glucose and insulin were 
also assessed. During the. control periód; umbilical 
blood flow determinations were made by means of the 
antipyrine steady-state diffusion technique.® A separate 
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Table I. Summary of animal preparations utilized 













Gestational ‘Gestational 







Singleton 


Ani- | age on day age at 
mal | of surgery | injection (S) or Pregnancy 
No. |- (days) ( days) _ twin (T) . outcome 


1 121 133 S Term, live-born 
2 123 128 aS Term, live-born 
131- i ; 
141 Hi NE 
3 124 128 T Fetal death 10 days * 
130 after last infusion 
4 105 112 T Fetal death 14 days 
: : ‘after infusion  ' 
5 131 144 S Term, live-born 
6 121 126 S Term, live-born 
3 134 : : 
7 128 132 T Fetal death 5 days 
i . after infusion 
8 124 128 S Term live-born 
135 f 
3p 
9 123 127 S Term, live-born 
130 
134 
137- 


fetal venous catheter was used for antipyrine infusion. 
Glucose consumption (Qglu) was cálculated from the 
Fick principle: 


Qglu (mg/kg - min) = ; 
blood glucose venous- s-arterial difference — x 
_ umbilical blood flow (ml/kg - min). 


Fetal weight at the time of the experiment. was èsti- 
mated by. extrapolating from the known birth weight 
with. the use of feta] lamb growth charts for either twin 
or singleton pregnancies. Similar calculations were 
made for assessinent of fetal oxygen consumption 

(QO): . 

During the’ apane period- after vilbutamide 
infusion, simultaneous arterial and umbilical venous 
samples were drawn at 15, 30; and 60 minutes to assess 
whole-blood glucose and oxygen conterits as well as ar- 
terial insulin and umbilical blood flow. 

Biochemical studies. Blood. glucose was assayed by 
means of a glucose oxidase technique,” oxygen content 
was determined with thè Lex-O, Con (Waltham, Mas- 
sachusetts);!! and antipyrine concentration was mea- 
sured - from whole. blóod with a Technicon Auto- 
Analyzer. Radioimmunoassayable insulin was mea- 
sured by means of a modification? of the method of 
Morgan and Lazarow.'? Ovine insulin standards were 
supplied by Ne Root, Eli Lilly & Co., Indianapolis, 
Indiana. : 

Statistical methods: All results are expressed as the 
mean + 1 SEM. Statistical significance was assessed by 
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Table II. Umbilical glucose and oxygen constimpuons 
and UBF after tolbutamide — 








(alle. - min) (mllkg orn (ml/kg ^ min) 
Control > 6.70 + 0.79 8.01 + 0.37 18229 - 
. (16) ~ (16) - (16) 
15 min 8.98 + 2.10 8.48 + 2.17 174 + 12 
~ (13) | 003 (13). 
30 min 8.89 + 0.96 7.91 + 0.38 170 + 9 
: (15) | (16) (16) 
60 min 6.67 + 1.41 8.21 + 0.68 167 + 12 


(15) > (45) | - (16) 


means of the paired Student’s t test. Linear regression 
analysis was performed by the least-squares method. 


Results 


Table I presents the gestational age at the time of 
surgery and injection for the nine animals studied and 
the pregnancy outcome. As can be seen, six of nine 
ewes delivered healthy term lambs. None of the. three 
fetal deaths was temporally related to tolbutamide in- 
jection and no significant changes i in fetal pH, Po, or 
Pco, were’ demonstrated after tolbutamide - injection. 
Fig. 1 demonstrates the data related to fetal insulin and 
glucose concentration: No effect of gestational age 
upon insulin response or changes in glucose concen- 
tration could be detected and so the data were pooled. 
Control insulin concentration rose- from 18.1 + 2.4 
pUiml to a maximum of 76.1 + 9. 5 ul / ml at 15 min- 
utes after tolbutamide injection (p « 0.001) and then 
gradually fell. Umbilical venous and arterial glucose 
concentrations were unchanged until 30 minutes after 
injection, when they fell significantly (p « 0. 01) below 
control values. A nadir was reached at 60 minutes for 
both venous.and arterial glucose. concentrations, wbich 
fell 5.9 + 1.3 and 6.5 + 1.3 mg/dl below baseline, re- 
spectively. However, no relation could be found be- 
tween the fall in glucose and peak insulin concentration 
achieved. No significant changes octurred in maternal 
arterial glucose or insulin concentrations after fetal tol- 
butamide i injection. j 

The mean venous-arterial ghicose difference (Fig. 1) 
was above the basal value of.3:62 + 0.36 mg/dl at all 
experimental points but, because of nteranimal vari- 
ability, none was significantly. elevated (p « 0.06 at 30 
minutes). In order to decrease this variability, results 
were expressed as the percentage of change from the 
basal venous-arterial difference. A significant elevation 
(172% + 30% above baseline, P <0. 05) v was noted at 
30 minutes. 

Fig. 2 ‘shows the same series of experiments as re- 
lated to changes in oxygen content. Umbilical venous 
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Fig. 2. Fetal umbilical venous and arterial oxygen content and 
oxygen venous- -arterial differences.i in response to tolbutamide 
infusion. *p < 0.01. 
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Fig. 3. Fetal umbilical glucose upake after tolbutamide i injec- 
tion. *p < 0.05. 


oxygen content did not change significantly during the 
experiment. However, fetal arterial.oxygen content did 
fall significantly” by 60 minutes after infusion (A= 
—-0.71 + 0.20 ml/di, P < 0.01). Venous- arterial oxygen 
content difference as depicted i in Fig. 2, "was ‘also in- 
creased from the basal value of 4.43 + 0.16 ml/dl at 
60 minutes after infusion (A = +0.67 + 0.18 ml/dl; 
p <0. 05). If these results are expressed as the perçent- 
age of change from baseline as before, the change in 
venous.arterial: oxygen content difference remains 
significant (13.0% + 5.0% above baseline, p<. 05). 
-Basal glucose and oxygen consumptions, as‘ well as. 
basal'umbilical blood flow (UBF) data, are presented in 
Table II. No- ‘statistically significant changes in umbili- 
cal. blood flow. were, evident after tolbutamide i injection. 
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Mean glucose consumptions at 15 and 30 minutes after 
tolbutamide injection were above control values but 
were not significantly elevated. As before, however, if 
expressed as a percentage of the control value, glucose 
consumption was significantly elevated at 30 minutes 
after . injection (Fig. 3, A= +65.6% + 29.6%, p< 
0.05). Fetal oxygen consumption (Table II) was above 
baseline at two of the three experimental points but the 
differences were not statistically significant, nor was a 
significant change noted when results were expressed 
as the percentage of change from baseline. 

Two placebo injections with saline produced no 
change from control in any of the parameters mea- 
sured. Likewise, two injections of tolbutamide in sepa- 
rate animals produced no significant insulin response 
for unknown reasons. In neither of these animals was 
there any change in glucose or oxygen content and 
consumption or change in UBF. 


Comment 


Tolbutamide-induced insulin release in the fetal 
sheep was associated with a fall in both fetal arterial 
and umbilical venous glucose to approximately 75% of 
the basal concentration, similar to values obtained in 
our previously published report. A latent period of 15 
to 30 minutes was evident prior to this response and, 
despite a large amount of interanimal variability, sig- 
nificant increases in the percentage of change from 
basal venous-arterial glucose difference and umbilical 
glucose uptake were noted at 30 minutes after infusion. 
As in our prior study,” advancing gestational age in the 
last month of pregnancy was not associated with de- 
tected alterations in any of the variables measured. The 
interanimal variability noted is most probably related to 
a variety of factors, particularly the length and mag- 
nitude of insulin response to tolbutamide. Biological 
variation as well as inaccuracies in fetal weight estima- 
tion and, thus, dosage standardization may have been 
responsible. |: : i 

Prior indirect evidence in fetal rat and monkey prep- 
arations has suggested that exogenous insulin causes 
both increased fetal glucose uptake" and glycogen syn- 
thesis'"and an increase in nitrogen and lipid content of 
the fetus. Colwill and co-workers,! in an in vivo 
chronically catheterized sheep preparation, demon- 
strated that pharmacologic doses of insulin injected 
into the fetus caused both fetal hypoglycemia and an 
associated increase in the umbilical venous-arterial glu- 
cose difference | hour after injection. Simmons and 

' associates, also using pharmacologic insulin dosages, 
have more recently demonstrated that fetal insulin in- 
fusion can cause as much as a 50% increase in fetal 
glucose uptake after 1% hours of administration. More 


February 15, 1981 
Am. J. Obstet. Gynecol. 


physiologic infusions of insulin have also been associ- 
ated with fetal hypoglvcemia, increased venous-arterial 
glucose difference, and an increased glucose/oxygen 
quotient when infused over several days.? 

Only limited data are available, however, regarding 
the immediate metabolic response to endogenous insu- 
lin release in fetal life. Our data conflict with those of 
Mintz and co-workers,? who found that tolbutamide 
injections into fetal monkeys at 90% of term caused a 
release of insulin but had no demonstrable effect on 
fetal glucose levels. However, only three experiments 
were performed and the last sample time was 30 min- 
utes after injection. Interspecies variation in responsiv- 
ity to tolbutamide plus differences in dosage may also 
have contributed to this discrepancy. Our investigation 
demonstrated an increased fetal glucose uptake within 
30 minutes after endogenous insulin release, which is 
consistent with a possible role for insulin in the control 
of fetal carbohydrate metabolism. This lag time be- 
tween insulin secretion and maximal metabolic effect is 
strikingly similar to that found by Ganda and co- 
workers!$ in human adult volunteers and underlines 
further the probable causal relationship between insu- 
lin release and glucose uptake. 

The mechanism responsible for the insulin-induced 
increase in fetal glucose uptake is unclear. Although 
enhanced fetal carcass and hepatic uptake are most 
likely, we cannot exclude the possibility that insulin- 
induced suppression of fetal hepatic glucose output, as 
shown by Sacca and associates!" in the adult human, 
may contribute to the mechanism for the fetal hypogly- 
cemia seen after tolbutamide. In either case, a net in- 
crease in fetal glucose uptake would be observed. It is 
possible that continued fetal-maternal glucose transfer, 
as demonstrated in the sheep by Anand and co- 
workers,'5 could have contributed to the fetal hypogly- 
cemia, although this appears unlikely. There is pres- 
ently no evidence to suggest that fetal hyperinsulinism 
alters placental glucose clearance. Furthermore, in the 
presence of enhanced fetal-maternal glucose transfer, 
the{umbilical venous-arterial glucose difference (which 
increased in our preparations) would have been ex- 
pected to fall. 

Tolbutamide-induced insulin release was associated 
with a significant fall in fetal arterial oxygen content 
and a concomitant increase in mean venous-arterial 
oxygen content difference. This relationship is similar 
to that found by Carson and co-workers,® who utilized . 
exogenous insulin, although sampling was not begun 
until 4 hours of infusion in that study. Insulin has been 
shown to enhance mitochondrial oxidative phosphory- 
lation in isolated mammalian liver preparations? and 
might theoretically increase both the rate of substrate 


Volume 139 
Number 4 


oxidation and oxygen consumption.” However, al- 


though the arterial oxygen content fell in our experi- 
ments, a statistically significant increase in oxygen con- 
sumption could not be demonstrated, making the role 
of acute hyperinsulinemia in regulation of oxygen con- 
sumption unclear. 

These experiments do not address the possibility that 
tolbutamide itself might be primarily responsible for 
the results seen. Although long-term administration of 
the sulfonylureas has been associated with a variety of 
peripheral metabolic effects,?^ ?? it is clear that after 
pancreatectomy the acute administration of sulfonyl- 
ureas does not lower blood sugar.? Furthermore, it is 
significant that two fetal lambs who failed to respond to 
tolbutamide injection with elevation of plasma insulin 
concentration also failed to have any significant altera- 
tions in umbilical glucose or oxygen uptake. Last, our 
results mimic both the hypoglycemia and the increase 
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in fetal glucose consumption as well as the fall in arte- 


‘rial oxygen content seen after exogenous insulin ad- 
ministration, suggesting that fetal insulin release is in- 


deed the causative factor. 

In summary, the hypoglycemia seen after endoge- 
nous fetal insulin release is associated with elevation of 
the umbilical venous-arterial glucose difference as well 
as enhancement of fetal glucose uptake within 15 
minutes of the peak fetal insulin response. This infor- 
mation suggests that control of fetal carbohydrate me- 
tabolism not only is linked to fetal insulin release but 
also may be very responsive to rapid alterations in cir- 
culating insulin. Although a mild fetal hypoxemia oc- 
curred after tolbutamide, mimicking the response to 
exogenous insulin infusion, we were unable to demon- 
strate a significant increase in umbilical oxygen con- 
sumption. 
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Significance of the sinusoidal fetal heart rate pattern 


TIMOTHY R. B. JOHNSON, Jr., M.D. 
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The sinusoidal fetal heart rate pattern has been reported to be an indication of fetal compromise. In 
this review of 31 cases, drawn from a total of 559 monitored cases of normal and at-risk women, 
only one resulted in poor outcome, and this was attributable to a difficult breech delivery. An 
association with.administration of analgesics is confirmed. The sinusoidal fetal heart rate pattern 
does not appear to be uniformly associated with fetal distress. Its presence should be an indication 
for meticulous assessment of other electrocardiographic, biochemical, or clinical evidence of fetal 


status. (AM. J. OBSTET. GYNECOL. 139:446, 1981.) 


THE CLINICAL OCCURRENCE of a “sinusoidal” fetal 
heart rate pattern has been documented in a series of 
reports.'-? The pattern was described by Kubli and 
associates,’ who identified a sinusoidal waveform with a 
frequency of 2 to 5 cycles per minute (cpm) in tracings 
from nine of twelve fetuses who died in utero. They 
believed this to be a “typical sign of severe fetal com- 
promise." Manseau and associates? also recognized a 
sinusoidal pattern characterized by an amplitude of 5 
to 15 beats per minute (bpm), a wavelength of 15 to 30 
seconds, and a fixed, regular sinusoidal rhythmicity. Of 
11 reported cases, nine were complicated by rhesus 
isoimmunization and there were seven deaths (six in 
rhesus-sensitized fetuses). In two tracings, the pattern 
was evanescent and the outcome was good. The 
pathophysiology of a sinusoidal pattern was unclear to 
both groups, although the association with rhesus sen- 
sitization was remarkable. 

Baskett and Koh? described a pattern with an 
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amplitude of 20 to 25 bpm and a frequency of 2 to 3 


cpm in an infant who died neonatally. They also re- 
ported several anecdotal cases with good neonatal out- 
come. The large series of Rochard and associates? (us- 
ing 2 to 5 cpm and 5 to 10 bpm as a definition of the 
sinusoidal waveform) reported 20 sinusoidal patterns 
in nonstress test monitoring of fetuses with erythro- 
blastosis fetalis whose outcome was generally poor. 
However, Mueller-Heubach and associates? and Hatjis 
and associates? managed fetuses with erythroblastosis 
fetalis and repetitive sinusoidal patterns both before 
and after intrauterine transfusion with good eventual 
outcome. Rochard and associates? ascribed the pattern 
to "a virtual absence of central nervous system control 
over the heart rate." The high-risk status of many of 
the other reported cases (postdates,^ ^" severe 
diabetes," 7 pre-eclampsia,” 1> !* ' and amnionitis?!) 
makes evaluation of the significance of this pattern, 
with respect to perinatal outcome, even more difficult, 
especially since the outcome was not uniformly 
poor.” 3, 9, 12, 14—16. 21 

Gray and associates! showed an association of the 
pattern with the administration of the narcotic analge- 
sic alphaprodine and all their study infants did well. 

The proposed clinical management based on these 
conflicting case reports has varied from simple con- 
tinued observation to extensive biochemical assessment 
of the fetus, and even to immediate delivery. The pur- 
pose of this study was to ascertain the incidence of the 
sinusoidal fetal heart rate pattern in a group of moni- 
tored fetuses and to make clinical recommendations, 
based on the observed outcome. 
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Fig. 1. Sinusoidal fetal heart rate pattern. 


Methods and material . 


All monitored tracings from the first 6-month period 
of 1977, at Wayne County General Hospital, were re- 
viewed. A total of 551, including 191 external tracings, 
283 external plus internal tracings or purely internally 
monitored tracings, and 77 contraction stress tests 
(CSTs) composed this study group. The total number . 
of deliveries for this period was approximately 700. 
The sinusoidal pattern was defined as a rhythmic sine 
wave pattern, with a frequency of 2 to 5 cpm and an 
amplitude of 5 to 15 bpm, lasting for at least 2 minutes 
(Fig. 1). In addition, the charts of all 22 women pre- 
senting at Women’s Hospital, University of Michigan 


Medical Center, in 1977, with a pregnancy complicated ` 


by rhesus isoimmunization were reviewed and eight 
tracings of either the antepartum period or the labor 
period were available for study from these fetuses. 
All tracings were assessed for the presence of fetal 
heart rate (FHR) accelerations, decelerations, and the 
sinusoidal pattern. Two authors (T. J. and A. A. C.) 
agreed on the interpretation of all tracings finally 
classified as sinusoidal. Clinical material was obtained 


from information documented on the tracings and , 


from maternal and neonatal charts. 


Results 


The occurrence of the various fetal heart rate pat- 
terns in the 551 tracings reviewed at Wayne County 
General Hospital is summarized in Table I. Although 
the sinusoidal fetal heart rate pattern could be seen 
with both external and internal techniques, a clear 
sinusoidal pattern was often difficult to identify with 
certainty on the external mode, because of its prevalent 
"noise." A total of 30 sinusoidal patterns were ob- 
served. In 17 cases, the pattern was found to recur on 
two or occasionally more episodes. Table II shows the 
duration of the pattern (duration of the longest pattern 


Table I. Observed fetal heart rate patterns 


(N = 551) 
Acceleration 336 61 
Variable deceleration 202 37 
Early deceleration 48 9 
Late deceleration 18 3 


Sinusoidal pattern i 30 5 


Table II. Duration of sinusoidal fetal heart rate 


pattern.(N = 30) ; 
z 


Duration (min) 


2-5 8 1.5 
5-10 6 1.0 
10-15 6 1.0 
15-30 7 1.3 
30-60 2 0.3 
>60 1 . 0.2 


was used when it was recurrent). In no case did the 
appearance of the sinusoidal pattern prompt extraor- 


.dinary obstetric measures. Twenty-nine of the total oc- 


curred in tracings from laboring women and the out- 
come in these cases was uniformly excellent. These 29 
cases included three postdate pregnancies, one case of 
pre-eclampsia, one patient with Class A diabetes, and 
one heroin addict. All 5-minute Apgar scores were 7 or 
greater. Only four l-minute Apgar scores were less 
than 7, and all four were 6. Three of the latter were 
associated with midforceps rotation and delivery and 
one was associated with cesarean section. All neonates 
had a normal hospital course and were discharged 
within 4 days, except one infant who remained for 
surgical repair of gastroschisis. Four cases had scalp pH 
sampling during labor and no values obtained were less 
than 7.29. TA 
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Fig. 2A. Case of sinusoical fetal heart rate pattern associated with late decelezations and baseline 
tachycardia with good outcome. See text for details. Figs. 2A, 2B, and 2C are in sequence. 
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Fig. 3. Sinusoidal fetal heart rate pattern following administration of meperidine. 
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Fig. 4. Sinusoidal fetal heart rate pattern following paracervical anesthesia. 


Of interest is that, even when the sinusoidal pattern 
was associated with known ominous patterns such as 
late decelerations and marked decreased beat-to-beat 
variability, the outcome was good, as exemplified by the 
case in Figs. 2A to 2C. Just prior to the tracing in panel 
08237, the patient received an epidural anesthetic. In 
panels 08239 and 08240, subtle late decelerations were 
noted. At the end of the next panel (08244), a clear 
sinusoidal pattern was apparent, and this was associated, 
as time passed, with a rise in baseline fetal heart rate, a 
decrease in variability, and the passage of fresh 
meconium. Biochemical evaluation of the fetus was not 
done. Panel 14419, recorded some time later, showed a 
sinusoidal pattern and variable decelerations shortly 
prior to the delivery of a 35-week, 2,240 gram infant, 
with Apgar scores of 8 and 9, who had a normal course, 
except for a successfully repaired gastroschisis. 

The single sinusoidal pattern in the CST group was 
observed in a case complicated by placenta previa and 
intrauterine growth retardation. Premature labor oc- 
curred 2 days later and a 1,190 gram infant was deliv- 
ered by total breech extraction through Duhrssen's in- 
cisions. The Apgar scores were 1 and 1 and the neonate 
died of documented intraventricular and intracerebral 
hemorrhage. À tracing shortly prior to delivery was 
normal, with good accelerative fetal heart rate activity. 

` Of the eight tracings available for study from 
rhesus-sensitized pregnancies, one showed the sinusoi- 
dal pattern. This tracing was from early labor, at 36 


weeks, of a moderately sensitized (A optical density at 
450 nm in Liley's-midzone) fetus, delivered shortly 
thereafter by cesarean section for breech presentation. 
The Apgar scores were 7 and 8, the central hematocrit 
was normal, and the neonate did well following ex- 
change tránsfusions, which were required for hyper- 
bilirubinemia. 

In 12 of our cases, the onset of the sinusoidal pattern 
appeared to be temporally related to administration of 
analgesics or anesthetics to the mother, usually follow- 
ing within 20 to 30 minutes. In three cases, the drug 
administered was meperidine (Fig. 3); in five, it was 
Mepergan (meperidine and promethazine); in two 
cases, it was morphine sulfate; and in two cases, the 
pattern was observed following paracervical block with 
1% lidocaine (Fig. 4). Although alphaprodine was not 
used in this study population, experience with this 
drug on The Johns Hopkins Hospital obstetric service 
confirms its strong association with the sinusoidal fetal 
heart rate pattern." In the other 18 cases, the pattern 
was apparently spontaneous and unassociated with any 

recognizable obstetric event. 

The 30 sinusoidal patterns from Wayne County 
General Hospital were also analyzed for their associa- 
tion with other fetal heart rate patterns. In 28 tracings 
(93%) there were associated fetal heart rate accelera- 
tions; in 18 (50%), there were variable decelerations; in 
five (15%), there were early decelerations; and in three 
(10%), there were late decelerations. 


Volume 139 
Number 4 


« 


Significance of sinusoidal FHR pattern 451 





ft a ROOG 
—E — 
. Vastabiity index” 





























E — $1978 COROMETRICS MEDICAL, SYSTEMS 





FXOHEG mya: | 
» C 007 0.0 00999 5.54Y220n00 17737 7T 
VARIDEX™ 
variability index 


[THE 











ti 


mein te 
t 





















































ZEIT: TTTITIIT. C (4 — — 000 











ERR a, 


oe 
LL 











—— rium sm M 


Fig. 5. Sinusoidal fetal heart rate pattern following alphaprodine shows typical — configuration. 


Comment 


Any assessment of the occurrence and clinical sig- 
nificance of the sinusoidal fetal heart rate pattern is 
critically dependent upon several factors. First and 
foremost is the definition. A waveform is described, in 
part, by amplitude and frequency measurements. Gen- 
erally, reports use 2 to 5 cpm and 5 to 15 bpm,” ® 5 but 
others expand. the criteria, especially to include pat- 
terns of larger ainplitude,* 15-17 or fail to specify any 
criteria.4 Both decreased oscillation frequency?* ** and 
increased amplitude? 14. 13. 17 seem to be consistently 
associated with poor outcome. 

Short-term, variability is another critical factor men- 
tioned by only a few.5 From the examples shown in this 
report, it is clear that differences in short-term vari- 
ability -may be present within sinusoidal oscillations, 
and this observation may have the clinical importance it 
has been.shown to have in other clinical circum- 
stances.? Maiseau and associates" report several cases 
of sinusoidal patterns alternating with a "flat" (absent 
short-term variability) baseline heart rate. . = 

The baseline rate around which the oscillations occur 
may also be i important. Although this is generally i in the 
120 to 150 bpm range, reports” 4 suggest that. when 
this baseline is significantly lower the prognosis is 
worse. To make the definition more difficult, there is a 
certain subjective. observer- bias used in labeling pat- 
terns. as sinusoidal: Some. sinusoidal patterns are 


smoother, more symmetric than others (Fig. 2), and we 
have observed that the sinusoidal pattern associated 

with alphaprodine i is usually recognizable — its jagged, 
sawtooth waveform (Fig. 5).. 

Another critical factor in discussion of — is 
the duration of the pattern. Even though their out- 
come is reportedly more favorable,’ it is hard to imag- 
ine why short sinusoidal patterns should be mechanisti- ` 
cally different than those of longer duration. We chose 
to study all patterns greater than 2 minutes and failed 
to find any association between duration and, outcome. 
This may well reflect the fact that many of our patterns 
of moderate duration may have been drug induced 
and, therefore, not directly reflective of an abnormal 
fetal mechanism. Others have suggested that prolon- 
gation of the sinus waveform is ominous,” and Katz 
and associates! have shown a fall in tissue pH following 
appearance of the sinusoidal pattern. Given the prob- 
lems inherent in the reporting of the sinusoidal fetal 
heart. rate, we propose that future works concentrate 
more on descriptive morphology (amplitude, fre- 
quency, waveform, baseline, duration) when regularly 


` oscillating. fetal heart rate patterns are discussed. 


Another problem in assimilating previous reports of 
the sinusoidal.pattern is the .variety of underlying 
pathologic conditions described in the cases. There isa 
clear recurrent association between the sinusoidal pat- 
tern and erythroblastosis and other types of fetal 


, 
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anemia.'7* Y We have also seen a sinusoidal pattern. 


associated with acute fetal hemorrhage and shock. It 
' must be realized, though, that in our infant with eryth- 
roblastosis fetalis and others, !9 the pattern did not 
necessarily augur a bleak outcome. Many reports por- 
tray complex cases with multiple possible confounding 
obstetric risk factors! $^? that make exact significance 
of the pattern less clear. Clinical recommendations 


should be based on cumulative experience rather than : 


individual reports that would tend to emphasize poor 
outcomes. Ayromlooi and colleagues! showed a statis- 
tical difference in 1-minute Apgar scores (7.148 versus 

. 8.884) and lower scalp pH (7.288) in those infants 
showing the sinusoidal patterns when compared to 
control infants, but the clinical significance of these dif- 
ferences between normal values is unclear. The series 
of Young and associates'? showed an incidence of 31% 
preacidosis or acidosis in fetuses displaying this pattern 
(usually high amplitude), and others have consistently 
shown apparently normal outcomes to occur when the 
pattern is observed,” * !?: 1% 17 confirming our finding 
that the pattern is not uniformly ominóus. 

The pathophysiology of the pattern remains unclear. 
Itis interesting that in this study the sinusoidal pattern 
was significantly (p « 0.001 by x? analysis) associated 
with fetal heart rate accelerations, which are known to 
reflect good fetal central nervous system reactivity.?9 ?7 
However, its frequent appearance in conjunction with 
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narcotic or paracervical anesthetic administration is 
more consistent with central nervous system deregula- 
tion as the cause, as hypothesized in similar occur- 
rences of decreased beat-to-beat variability and brady- 
cardia./5-9 [t would be surprising if multiple factors 
were not involved. It may be that different oscillatory 
patterns (amplitude, KaR are dependent on var- 
ied mechanisms. 

Thirty-one cases of the sinusoidal fetal heart rate 
pattern are reported, representing a frequency of 5%. 
The sinusoidal patterns are often observed following 
administration of anesthetics, especially narcotic anal- 
gesics. Any series will depend on definition and recog- 
nition bias for its incidence rate. Further work must 
concentrate on mechanisms controlling oscillations of 
the fetal heart rate. Until these are elucidated, dnd de- 
spite the intervening experience, we support the mod- 
erate approach espoused by Manseau and associates? in 
their original report. The obstetrician should view the 
presence of a sinusoidal pattern in the clinical setting of 
each fetus. Its appearance demands careful assessment 
of other clinical, electrocardiographic, or biochemical 


-evidence of fetal compromise in order that an appro- 


priate obstetric decision be made. 


The patience and exactitude of Ms. P. K. Murphy in 
the preparation of this manuscript are appreciated. 
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Corticosteroid suppression of estrogen-induced uterine 
blood flow in nonpregnant sheep 


ALAN G. MONHEIT, M.D. 
ROBERT RESNIK, M.D. 
La Jolla, California 


Estrogenic stimulation of uterine hyperemia end water imbibition are well-described endocrine 
events. Uterine blood flow responses to estrcjen appear to have a similar mechanism of action. 
Although corticosteroids inhibit the uterine hyoeremic and water imbibition effects, their influence on 
estrogen-induced uterine blood flow has not L een clarified. Accordingly, the effects of 
hydrocortisone on estrogen-induced uterine I: ood flow were studied in seven nonpregnant castrate 
ewes equipped with electromagnetic flow proses around the main uterine arteries and with polyvinyl 
catheters inserted into postbifurcational branmes of the uterine arteries. Inferior vena cava infusions 
of hydrocortisone, 0.50 to 9.25 mg/kg of bod weight, administered 1 hour before estrogenic 
stimulation suppressed uterine blood flow incceases by 10% to 35%. Direct uterine intra-arterial 
infusions of hydrocortisone also inhibited estrogen-induced uterine blood flow at calculated 
concentrations as low as 5.65 uM in. uterine —rterial blood. These findings support the conclusion 
that estrogen-induced uterine blood flow and water imbibition are correlative events and further 
serve to elucidate the mechanisms by which steroid hormones interact to modify uterine blood flow. 


(AM. J, OBSTET. GYNECOL. 139:454, 1981.) 


EARLY UTERINE RESPONSES to estrogenic stimula- 
tion consist of vasodilatation, first described Ey Mar- 
kee,! and increased cellular water imbibitior-? Sub- 
sequent studies using a rat model demonstrated that 
these two physiologic responses are correlative events.* 
1 Their similarities were further confirmed by experi- 
ments in nonpregnant sheep showing that incrzases.in 
uterine blood flow have a close time relatiorship to 
uterine water imbibition, as well as identical se asitivity 
to various estrogens.’ In an attempt to explore the 
interaction of various steroid hormones, Szego and 
Roberts* 9 observed that administration of gLicocor- 
ticoids significantly diminishes estrogen-induced uter- 
ine water imbibition and hyperemia. However. the ef- 
fects of glucocorticoids on estrogen-induced uterine 
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blood flow have not been reported. The purpose of this 
study was to investigate and quantitate the effect of 
systemic and uterine arterial administration of gluco- 
corticoids on estrogen-induced uterine blood flow in 
nonpregnant sheep. 


Material and methods 


Seven nonpregnant ewes were used during the 
study. The anesthetic and surgical procedures have 
been described in detail.» ^ ? Following sedation with 
intravenous sodium pentobarbitol (5 mg/kg of body 
weight), spinal anesthesia was induced with the use of 
Pontocaine Hydrochloride (6 mg). A midline incision 
was made, and a pelvic laparotomy was performed. 
The uterine arteries and their lateral branches were 
exposed by incision of the anterior leaves of the broad 
ligament. A polyvinyl catheter (inside diameter, 0.58 
mm; outside diameter, 0.96 mm) was then inserted into 
the most lateral postbifurcational branch on each side 
and advanced retrograde to within 0.5 cm of the bifur- 
cation. Additional catheters were placed into the femo- 
ral artery and vein. Electromagnetic flow probes mea- 
suring 3 mm were placed around the main uterine 
arteries proximal to the bifurcation. Following oopho- 
rectomy, all catheters and flow probe leads were ex- 


teriorized through a fascial incision, subcutaneously 


0002-9378/81/040454--05$00.50/0 © 1981 The C. V. Mosby Co. 


Noe 


Volume 139 
Number 4 


a 
w a 
58 t€ 
a 
Zz = i 
ot m a 
5222 
mudo 
2x < 
o 
Qiu a 
WERE 
*22338 
i o 
za, 
uum x 
ozZz- 
mx 0 o 
ott ou 
Qo mou — 


0.40 0.76 


Corticosteroid suppression of estrogen-induced uterine blood flow, 455 





2.76 5.25 10.00 


HYDROCORTISONE DOSE mg/kg BW. 


Fig. 1. Linear regression of the percentage of reduction of maximum uterine blood flow produced by 
1 ug of 17f-estradiol per kilogram of body weight versus a logis hydrocortisone dose (milligrams per 
kilogram of body weight) determined by the method of least squares. The percentage of reduction of 
the maximum flow = 20.247 + 18.063 log hydrocortisone dose (milligrams per kilogram of body 
weight). Each point represents the mean + SEM of at least three observations. 


tunneled to the skin and stored in a canvas pouch. 

After surgery, each sheep was placed in a rectangu- 
lar stall and remained in the laboratory for the remain- 
der of the study. Micron R. C. 1000 electromagnetic 
flowmeters* were used to measure uterine arterial 
blood flow. These signals were integrated electronically 
and displayed on a pen recorder running at 1 mm/ 
minute. Systemic arterial pressure was measured by 
means of a Statham p23-Db transducer and displayed 
on the same recorder. 

Previous studies had demonstrated that reproduc- 
ible maximal uterine arterial vasodilatation could be 
achieved either by systemic administration of 1 ug/kg 
of 17f-estradiol or by direct uterine intra-arterial in- 
jection of 1 wg of 178-estradiol.* * For this reason, the 
peak blood flow responses to these doses were used as 
reference points, and the response observed during 
each hydrocortisone infusion was expressed as the per- 
centage of reduction of maximum estrogen-induced 
uterine blood flow recorded from that preparation on 
the day prior to study. Hydrocortisone infusions were 
not begun until maximal uterine vasodilatation was 
consistently recorded in each preparation. 

The 178-estradiolt was of reagent-grade quality and 
was dissolved in absolute alcohol and diluted in 0.9% 
sterile saline to a concentration of 1 ug/ml in the work- 
ing solution. The ethanol concentration used has been 
demonstrated to have no effect on uterine blood flow.’ 
Hydrocortisone sodium succinatet dissolved in benzyl 


*Micron Instrument Co., Los Ángeles, California. 
tSigma Chemical Co., St. Louis, Missouri. 
The Upjohn Co., Kalamazoo, Michigan. 


alcohol and sterile water was diluted in 0.9% sterile 
saline for continuous infusion. 

In the first series of 18 experiments, infusion of hy- 
drocortisone was begun with a constant-infusion pump 
into the inferior vena cava following measurement of 
baseline uterine blood flow. After 60 minutes, 178- 
estradiol, 1 ug/kg of body weight, was given intrave- 
nously over 1 minute and the hydrocortisone infusion 
was continued for an additional 60 minutes. Peak uter- 
ine blood flow on each side was then recorded and 
expressed as a percentage of reduction from the previ- 
ous day's peak estrogen response. Hydrocortisone in- 


fusions ranged from 0.50 to 9.25 mg/kg of body 


weight. In the second set of 27 experiments, the pro- 
tocol was the same except that hydrocortisone was in- 
fused locally into a uterine artery. Arterial concentra- 
tions of hydrocortisone were calculated on the basis of 
control blood flows and ranged from 5.65 aM to 1.13 
mM. The contralateral horn was infused with 0.9% sa- 
line as a control. Uterine arterial responses were re- 
corded and expressed as previously described. 


Results 


In each experiment, the intravenous infusion of 
hydrocortisone resulted in suppression of peak 
estrogen-induced uterine blood flow. The degree of 
suppression was dose related (r= 0.742) and the 
dose-response curve is depicted in Fig. l. Over the 
range of 0.50 to 9.25 mg/kg of hydrocortisone infused, 
uterine blood flow increases were suppressed by 10% to 
35%. The qualitative characteristics of the estrogen- 
induced response in this preparation, as described 
previously,* ? were not altered by hydrocortisone. 
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Fig. 2. Comparative uterine arterial flow responses with and without uterine arterial hydrocortisone 


infusion (total dose 120 mg, 1 mg/min). 


Direct uterine intra-arterial infusions of hydro- 
cortisone also inhibited estrogen-induced uterine 
blood flow responses at all concentrations studied, al- 
though this did not appear to be dose related. Mean 
suppression was 44.4% + 2.3%. At the lowest calcu- 
lated concentration (5.65 uM) suppression greater than 
30% was consistently noted. An example of the typical 
estrogen-induced increase in uterine blood flow and its 
suppression by uterine arterial hydrocortisone infusion 
is seen in Fig. 2. 

No changes in mean arterial pressure were detected 
either during or after hydrocortisone infusions, and 
baseline uterine blood flow was also unchanged by the 
infusions. 


Comment 


Dilatation of the uterine vasculature in response to 
estrogenic stimulation has been well described by sev- 
eral investigators." * ? An increase in uterine wet 
weight secondary to the intracellular accumulation of 
water also has been shown to occur shortly following 
estrogen administration.” Holden's? observation of the 
concurrent nature of these two physiologic responses 


formed the basis of the concept that they are physiolog- . 


ically similar events. Further evidence supporting this 
idea came with the finding that the relative potencies of 
various estrogens for stimulating increased blood flow 
and water imbibition are similar in contrast to their 
relative abilities in promoting other uterine manifesta- 
tions of estrogen administration.® It is of additional 
significance that exposure of the nonpregnant sheep 


uterus to progesterone causes a significant reduction in 
estrogen-induced uterine blood flow, in a manner 
quantitatively similar to progesterone suppression of 
estrogen-induced uterine water imbibition.'® !! 

Antagonism to estrogenic stimulation by the pitu- 
itary-adrenal system was first described by Szego and 
Roberts,* ® !? measuring water imbibition (early wet 
weight) in the rat uterus. They initially found that ad- 
renalectomy enhanced uterine water imbibition and ` 
conversely that adrenocorticotropic hormone adminis- 
tration caused a marked suppression which could be 
abolished by adrenalectomy.” Similar degrees of inhi- 
bition were found with the use of systemic injections of 
various corticosteroids; of those studied, hydrocorti- 
sone appeared to be the most effective in blunting this 
response.* $ The present findings confirm in a quanti- 
tative manner that corticosteroids significantly sup- 
press estrogen-induced increases in uterine blood flow 
and, in view of the earlier observations, support the 
conclusion that these responses are similar physiologic 
events. 

The mechanisms by which corticosteroids modify 
uterine water imbibition and blood flow are unclear at 
this time. Hechter and associates noted an increase in 
uterine capillary permeability in response to estrogen. 
In two separate studies!^ !$ cortisone administration to 
rats decreased cellular and vascular permeability. Sub- 
sequent experiments by Spaziani and Szego!? demon- 
strated the ability of hydrocortisone to block intracellu- 
lar movement of both water and sodium in response to 
estrogen. Although corticosteroid-mediated reduction 
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in capillary permeability may explain the antagonism to 
water imbibition, it does not provide an explanation for 
the reduction in uterine blood flow. 

It is highly unlikely that the observed suppression 
can be explained by competitive binding of glucocor- 
ticoids with estrogen on cellular sites or a glucocorti- 
coid-induced reduction in their number. This latter 
mechanism may well explain the abilitv of progester- 
one to diminish estrogen-induced increases in both 
uterine blood fow and water imbibition, since proges- 
terone has been demonstrated to deplete the quantity 
of cytoplasmic estrogen receptor.'® !! However, these 
hypotheses are not tenable vis à vis corticosteroid sup- 
pression since it has been shown that the sow estrogen 
receptor in vitro is highly stereospecific and that corti- 
costeroids displav no binding to this receptor." The 
inability of corticosteroids to compete with estrogen for 
available receptors was also demonstrated by Clark et 
al.!8 who showed that hydrocortisone treatment has no 
effect on the quantity of either cytoplasmic or nuclear 
estrogen receptors in adult castrated rats. Although 
Terenius' has observed that pretreatment of the 
mouse uterus with hydrocortisone does not inhibit the 
uptake of labeled 17f-estradiol, Campbell? was able 


4 


Corticosteroid suppression of estrogen-induced uterine bloed flow 457 
y : » 


to demonstrate both an inhibition of estrogen uptake 
and a reduction in the quantity of nuclear-bound 
receptor-estrogen complex in rats pretreated with 
dexamethasone. He postulated an interaction of corti- 
costeroid with the plasma membrane to restrict entry of 
estrogen into target tissue. 

Recent work from our laboratory* ?! suggests that 
prostaglandins may be involved in mechanisms which 
regulate estrogen-induced blood flow increases in the 
nonpregnant uterus. There is abundant evidence in 
both in vitro and in vivo systems that corticosteroids 
inhibit the cellular elaboration of prostaglandins." 
While there is general agreement that glucocorticoids 
do not decrease prostaglandin synthetase activity, there 
is divergence of opinion concerning the exact location 
of the antagonism.*^ ?! Various evidence suggests that 
glucocorticoids may act by reducing cellular release 
of prostaglandins' or diminishing the availability 
of arachidonic acid to the microsomal cyclooxygenase 
system.?* 25 If vasodilatory prostaglandins are ulti- 
mately determined to mediate estrogen-induced uter- 
ine blood flow, it is possible that the glucocorticoid 
suppression may be explained by this mechanism. 
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Radioligands with. high specific activity. and high affinity have rècently become available to — the 
B-adrenergic receptor (BAR). BAR may be important i in the plácenta for mediating a variety of | 
metabolic and hemodynamic effects of catecholamines including placental hormone synthesis and 
secretion, placental glycogenolysis, and placental blood flow. Little is. known regarding the 
development of the BAR, We have used the tritiated radioligand dihydroalprenolol to study the 
ontogenesis of BAR in the fetal and maternal portions of the ovine placenta. The receptor number 
decreased from 415 fmoles - mg" of protein at 120 days’ gestation to 226 frioles - mg“ at 145 
days; this trend was highly significant (r. = —0.822, p « 0.01). Similar changes were noted in the 
dissociation constant. Downward regulation as a result of fetal- -neurosympathetic maturation is 
proposed as an explanation for this observation. (AM. J. OBsTET. GYNECOL. 139:459, 1981.) 


THE TRADITIONAL viEW of catecholamine physiol- 
ogy “holds that neurally or humoraily transmitted 
biogenic amines interact with target cells by binding to 
surface “receptors” located within the cell membrane. 
This highly stereoselective, high-affinity binding in- 
duces the subsequent physiologic alterations ‘charac- 
teristic of the target tissues. On the basis of the re- 
sponses elicited and the relative potency of different 
catecholamines, Ahlquist! concluded that there must be 
two types of receptors, which he termed ‘ "alpha" and 
“beta.” Subsequently a wealth of pharmacologic data 
lias been developed that extends these observations 
with the.use of various. agents to stimulate or block 
selectively: the action-of the catecholamine on thesé 


putative receptors. With the recent development of - 


synthetic compounds of high specific activity and bind- 
ing affinity and with stereoselectivity characteristic of 
their natürally occurring analogues, it has become pos- 
sible to study adrenergic receptors — 
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Whittsett and colleagues? have demoiistrated the 
presence of beta-adrenergic’ receptors (BAR) in. the 
human placenta. However, because of the heterogene- 
ity of patients available at a variety of gestational ages 
and their concomitant pathologic coriditions, con- 
trolled study of the developmental changes in human 
placental BAR is not possible. Thus, we have studied 
the development of BAR in the ovine placenta with the 
use-of thé tritiated radioligand dihydroalprenolol 
(DHA). f 


Material and methods 


At the designated gestational ages, date- bred Ram- 
bouillet-Columbia ewes were delivered. by cesarean 
section with the ewe under spinal or epidural anesthe- 
sia. Total hysterectomy was then performed. Mem- 
brane preparation and binding assay were done with a 
modification of published methods.”-* Placental tissue 
was removed rapidly-and chilled in iced homogeniza- 
tion buffer (250 mM sucróse; 1 mM ethyleneglycol- 
tetra-acetic acid, and 10.mM tromethamine-hydro- 
cliloric acid, pH 7.4). Excess membranes were removed 
from the cotyledons and the maternal and fetal por- 
tions were separated by blunt dissection. Receptors 
were purified as spherical membrane fragments. by 
homogenization and ultracentrifugation. An electron 
micrograph of the final preparation used in direct 
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. Fig. 1. ios:pouer electrón micrograph of membrane preparation demonstrating spherical mem- - 
brane vesicles and mitochondrial and subcellular debris fragments. (x 4,000.) 


binding studies is shown in Fig. 1. As can be seen, this 
preparation consists largely of spherical membrane ves- 
icles with some mitochondrial and —— debris 
fragments (X4,000). _ T i 

Direct binding studies were donci in 50 mM trometh- 
ainine-hydrochloric acid, pH 7:4, and 10 mM ; magne- 
sium chloride with concentrations of [?H] DHA (New 
England Nuclear, specific activity 45 Ci/mmole) rang- 


ing from 0.5 to 10 nM. Bound and free material was. 
separated by rapid filtration and washing on Whatman‘ 


GF/C glass fiber filters and couünted- in a liquid- 


scintillation system at 52% efficiency. Nonspecific bind- 


ing was defined as the amount of DHA bound in the 
presence of 1 uM DL-propranolol. All assays.were per- 
formed in duplicate and repeated. three to six times. 
Interassáy variability was 10% to'1596. The protein 
concentration of the membrane preparation was de- 
termined by the method of Lowry and associates.* 
Binding capacity or receptor number, expressed as 


femtomoles of DHA bound per milligram of mem- 
` brane protein, and the dissociation constant, Ka, were 


determined by Scatchard® analysis of the direct binding 
data. The dissociation constant also was determined by 


kinetic analysis of the binding data. Competitive bind- 


ing curves were determined under similar assay condi- 
tions with addition of agonists over the designated 
ranges (L-epinephrine bitartarate, L-norepinephrine 
bitartaráte, and L-jsoproterenol hydrochloride were 


‘purchased from Sigma Chemical Co.) (Fig. 2). 


: Results 


A representative saturation curve for ` 3H-DHA show: 
ing total-and nonspecific binding is shown in Fig. 3. 
The Scatchard plot is shown in the insert. Linear re- 
gression analysis was used to approximate the binding 
capacity (x-intercept) and dissociation constant (nega- 
tive reciprocal of slope). i 

- ‘Receptor studies were performed in three prepara- 
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Fig. 2. Competitive binding curves for unlabeled (—) isomers at specified concentrations with [?H]- 
DHA, 4 nM. Incubations were carried out as described in Material and methods. 


Table I. Binding capacity versus gestational age 






Binding capacity (fmoles «mg > protein **) 


Gestational age (days) 


Fetal 415.3 + 35.24+ 382.0 + 37.00 226.3 + 40.08 
(3) (2) (4) 
Maternal 184.3 + 31.89 104.0 + 4.0 104.0 + 38.00 
(3) (2) (2) 
Dissociation constant, Kd (nM)8: 
Fetal 5.5 x 0.23* 3.98 + 1.12 2.21 + 0.47 
l (3) (2) (4) 
Maternal 2.55 + 0.37 1.49 + 0.11 1.18 + 0.76 


(3) 


(2) (2) 


* Regression of binding capacity on gestational age for fetal receptors was significant (r = —0.822, p < 0.01). Maternal studies: 


r = —0.644, p < 0.1 > 0.05. 
tMean + SEM. 
Number of preparations studied. 


§ Regression of dissociation constant on gestational age for fetal studies was significant (r = —0.879, p < 0.01). Maternal prepa- 


ration: r = —0.714, p < 0.10 > 0.5. 


tions at 120 days’ gestation, two at 130 days’ gestation, 
and four at 145 days’ gestation. Table I contains the 
observed binding capacities and dissociation constants 
at each gestational age. There was a significant de- 
crease in binding capacity as gestation advanced 
(r = 0.822,p < 0.01). Similarly, there was significant 
decrease in dissociation constant with advancing gesta- 
tion(r = 0.879,p < 0.01). Maternal receptor binding 
showed the same trend of decrease in binding capacity 
with gestational age, but the decrease was not sig- 
nificant. Receptor numbers were less in maternal tis- 


sue, at each gestational age, than in the fetal tissues. 
Kinetic analysis of direct binding studies showed good 
correlation with results determined at equilibrium, 
2.42 and 2.21 nM, respectively. Agonist competition 
curves with ?H-DHA showed the order of potency iso- 
proterenol > epinephrine > norepinephrine typical of 
Be-receptors. 


Comment 


Developmental changes in cell membrane BAR have 
been reported in several systems. In the fetal mouse 
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Fig. 3. Saturation binding curve for [?H]-DHA, concentration 0.5 to 10 nM. Nonspecific binding is in 
presence of 10-®M propranolol. Incubation was for 20 minutes. Values represent mean + SEM for 
duplicate determinations repeated three times. Inset: Scatchard plot, in femtomoles per milligram of 


protein. ! 


heart$ BAR increase with advancing gestation and are 
demonstrable prior to the onset of isoproterenol- 
mediated changes in heart rate. Likewise, in the fetal 
rabbit lung? § there is an increase in BAR with advanc- 
ing gestation which could be accelerated by gluco- 
corticoid therapy. In the rat cerebral cortex cate- 
cholamine-stimulated adenyl cyclase activity and BAR 
appear concomitantly with the rapid development of 
the postsynaptic response to norepinephrine in the 
cerebral cortex.? Thus, it seems that developmental 
changes in the receptor, the adenylate cyclase system, 
or both can explain some of the observed alterations in 
adrenergically mediated physiologic processes associ- 
ated with development. 

In the present study we observed a decrease in BAR 
with advancing gestation which we postulate reflects 
"downward regulation" as the result of maturation of 
the fetal adrenergic nervous system. This decrease in 
receptor number or "downward regulation" in re- 
sponse to sustained exposure of the receptor to 
catecholamines has been observed in a variety of situ- 


ations!?^'? and is postulated to be a mechanism for the. 
"phenomenon of desensitization. There is good evi- 


dence that maturation of the fetal adrenergic nervous 
system is associated with increased catecholamine 
production rate and responsiveness.!?"!? Our labora- 
tory has recently reported an increase in catecholamine 
production rate and metabolic clearance with advanc- 
ing gestation. In a recent study characterizing the 
human placental BAR,’ an apparent decrease in bind- 
ing capacity was observed in those preparations ex- 
posed to high levels of 8-sympathomimetics during to- 
colysis. However, there were an insufficient number of 
preparations or controls for the study to be conclusive. 

The implications of a decrease in receptor number 
are perhaps reflected in the functions of placental BAR 
might subserve. Adrenergic stimulation of the placenta 
has been shown to have numerous effects, including 
increased progesterone synthesis, decreased human 
placental lactogen secretion,'? increased glycogenoly- 
sis,? increased cyclic adenosine monophosphate- 
mediated estrogen synthesis, human chorionic go- 
nadotropin secretion,? and regulation of placental 
blood flow. . 

Adenylate cyclase has been identified in the human 
placenta’ and is presumed to interact predominantly 
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with catecholamines of fetal origin. The fetal or mater- 
nal origin of the catecholamine governing each of these 
effects is unclear at present; however, indirect evidence 
suggests that small amounts, at best, traverse the pla- 
cental barrier.?! We believe the difference in receptor 
number between the fetal and maternal tissues reflects 
the fetal origin of these receptors. While the placental 
tissue separates easily from the myometrium because of 
projection of the fetal vasculature into the maternal 
tissue, significant contamination with fetal tissue is 
likely to have occurred. That the receptor is located on 
the fetal side of the circulation has been suggested by 
localization of the adenylate cyclase activity and differ- 
ential purification of brush border membranes in the 
human placenta; these procedures enriched binding 
and cyclic adenosine monophosphate production in the 
non-brush border membranes opposing the fetal cir- 
culation.‘ 


The umbilical circulation is distinctive in lacking in- 


nervation. Previously it has been assumed that there 
: was likewise no humoral adrenergic regulation of the 
placental circulation. However, recent evidence both in 
vitro, with vascular strips demonstrating vascular reac- 
tivity characteristic of the BAR,” and in vivo, with 
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Glucocorticoids are reported to accelerate fetal lung development, whereas insulin is alleged to 
interfere with this effect of glucocorticoids. A paradox exists, however, in that glucocorticoids also 
induce hyperinsulinemia. The purpose of this study was to explore the interrelationships of 
betamethasone, hyperinsulinemia, and hyperglycemia to fetal lung maturation. In this rhesus, 
preparation, maternal betamethasone administration produced an alarming increase in maternal and 
fetal plasma insulin values. A significant increase in total lung volumes also occurred, but lung 
surfactant properties (as measured by amniotic fluid lecithin/sphingomyelin concentrations, lung 
alveolar deflation stability, and lung phosphatidylcholine coricentrations) remained unchanged. 
These findings are consistent with the following hypotheses: (1) Betamethasone-induced 
hyperinsulinemia impairs acceleration of surfactant production but does not negate increases in 
maximum lung volume; (2) betamethasone-induced increases in maximum lung volume occur . 
through mechanisms other than alveolar surfactant alterations. (AM. J. OBSTET. GYNECOL. 139:465, 


1981.) 


THERE IS INCREASING EVIDENCE that glucocor- 
ticoids play an important role in fetal lung maturation 
and that insulin may interfere with this action. Gluco- 
corticoids reportedly accelerate lung maturation, as 
measured by increased lung lecithin concentration, in- 
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creased alveolar deflation stability, increased lung dis- 
tention, and morphologic changes.! Not only have 
administered glucocorticoids been reported to produce 
these changes, but also it has been suggested that en- 
dogenous glucocorticoid production at the end of 
pregnancy may accomplish the same phenomena. 3 

On the other hand, the respiratory distress syn- 
drome is reported to occur with increased frequency in 
infants of diabetic mothers, even when gestational age, 
method of delivery, sex, and Apgar score are taken into 
account.‘ The high insulin levels known to occur in 
infants of diabetic mothers have been suggested as 
possibly interfering with lung maturation. Draisey and 
associates? measured amniotic fluid immunoreactive 
insulin concentrations and lecithin concentrations and 
found that a reverse correlation existed between these 
two components of amniotic fluid. They concluded that 
these results supported the hypothesis that insulin in- 
hibits lecithin synthesis. 

Smith and associatés,® using monolayer cell cultures 
from 28-day fetal rabbit lungs, found that the addition 
of insulin had a slight positive effect on choline incor- 
poration into lecithin. In contrast, when cultures were 
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Fig. 1. The effect of maternal betamethasone treatment on 
glucose concentrations in the three compartments: maternal, 
fetal, and amniotic fluid. Open bars represent the control 
group; shaded bars, the 3-day treated group. The numbers of 
observations are indicated in parentheses; the vertical bars 
represerit + the standard error of the mean. 


incubated in the presence of cortisol, all concentrations 
of insulin significantly reduced lecithin synthesis. Smith 
and associates concluded from their data that hy- 
perinsulinemia, characteristic of the infant of the dia- 
betic mother, might interfere with the physiologic pro- 
cess of. glucocorticoid-induced pulmonary maturation 
and thereby increase the risk of the respiratory distress 
syndrome for these infants. : 

. Neufeld and co-workers,’ using fetal rabbit lung 
slices, observed that insulin reduced the incorporation 
of glucose and fatty acid residues into saturated phos- 
phatidylcholine. Rhoades and associates® reported that 
lung slices from neonatal rats born to diabetic mothers 
showed a reduction in incorporation of glucose.into 
neutral lipids and a reduced oxidation to carbon 
dioxide. Gross and Smith? demonstrated that insulin 


delayed morphologic maturation of the fetal rat lung in . 


vitro, which also suggests an inhibitory effect of insulin 
on normal lung development. 

In additional in vitro studies, Wolfe and associates!? 
concluded that insulin indirectly affected surfactant 
synthesis by reducing substrate through its inhibitory 
effect on lipolysis. Therefore, there are a number of 
studies supporting the concept that hyperinsulinemia 
interferes with the metabolic processes by which undif- 
ferentiated lung tissue undertakes surfactant produc- 
tion and becomes functional. 

However, there is an apparent contradiction. The 
administration of glucocorticoids is well known to be 
associated with hyperinsulinemia.! These observers 
may not have given consideration to the fact that in the 
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Fig. 2. The effect of betamethasone treatment on insulin con- 
centrations in the maternal, fetal, and amniotic fluid: töm- 
partments. Open bars represent the control group; shaded 
bars, the treated animals. The numbers of observations are 
indicated in parentheses; the vertical bars represent + the 
standard error of the mean. 


intact animal the administration of glucocorticoids is 
associated with’ marked fetal hyperinsulinemia. If 
glucocorticoids do induce surfactant production, but 
also promote hyperinsulinemia, what is the mechanism 
by which accelerated lung development occurs? 

_ The purpose of this in vivo study was to determine 
what relationship glucocorticoid-induced hyperinsu- 
linemia might have to fetal lung maturational charac- 
teristics. In particular, the study was designed to 
explore the effects on the amniotic fluid lecithin/ 
sphingomyelin (L/S) ratio, maximum lung volume, al- 
veolar deflation stability, and lung phosphatidylcholine 
concentrations. 


Material and methods 


Sixteen pregnant rhesus monkeys (eight pairs of 
Macaca mulatta), matched for duration of gestation, 
were used for these studies. Details regarding the de- 
termination of the duration of pregnancy and the care 
of the pregnant animal have been reported previ- 
ously.!? The pregnant animals were separated into two 
groups: Group 1 (control mothers) received isotonic 
saline (Med Tech, Inc., Elwood, Texas) intramus- 
cularly (0.3 ml) daily for 3 days prior to preterm deliv- 
ery, and Group 2 (treated mothers) received 1 mg of 
betamethasone phosphate and 1 mg of betamethasone 
acetate (Celestone Soluspan, Schering Corp., Kenil- 
worth, New Jersey) intramuscularly (0.3 ml) for the 
same duration of time. This daily dosage, which is one 
sixth that used in clinical obstetrics, was chosen on the 
basis that the rhesus fetal weight is about one sixth that 
of the human fetus. Gestational age at delivery was 
chosen to vary between 67% and 85% of term preg- 
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nancy, comparable in time to 29 to 34 weeks of human 
pregnancy. Group.1 and Group 2 contained one ani- 
mal each, delivered at 110, 115, 120, 125, 130, 133, 
135, and 140 days’ gestation. Delivery was accom- 
plished by cesarean section in all cases, according to 
previously described techniques.'? Amniotic fluid sam- 
ples and maternal venous and umbilical venous blood 
samples were obtained at the time of delivery. The fetal 
trachea was clamped upon delivery to prevent spon- 
taneous fetal lung inflation. Death occurred shortly 
thereafter. All data were collected without prior 
knowledge as to the gestational age or treatment regi- 
men of the animal. Fetal body weight and sex were 
determined. j i 

The amniotic fluid samples were processed and the 
L/S ratio was determined as described previously.” 

Pressure volume studies. Following fetal death by 
asphyxiation, the trachea was unclamped and cannu- 
lated. Pressure volume studies were then performed 
with the thorax intact, by previously described meth- 
ods.'? The values for pressure volume analyses were 
taken from the second inflation and deflation limbs. 
Maximal lung volume was determined at a transpul- 
monary pressure (TPP) of 40 cm of water and ex- 
pressed as milliliters of air per kilogram of body 
weight. Proportional volume changes during inflation 
and deflation at predetermined airway pressures were 
expressed as the percentage of maximum lung volume 
achieved at 40 cm of water. The latter volume was des- 
ignated as 100%. 

Biochemical studies. : 

Insulin and glucose assays. Plasma and amniotic fluid 
concentrations of glucose were measured by the glu- 
cose oxidase method. Plasma and amniotic fluid insulin 
levels were determined by the two-antibody radioim- 
münoassay technique.? The first antibody used was 
guinea pig antiporcine. 

The interassay coefficient of variation was 9% to 10% 
and the intra-assay coefficient of variation was 6% to 
7%. "A 
The deoxyribonucleic acid (DNA) and phospholipid 
analyses on lung tissue were performed as previously 
described. Statistical significance for all measure- 
ments was assessed by the paired t test. 


Results 


After all studies had been completed, the code was 
obtained to determine the gestational ages and treat- 
ment program and the animals were assigned to either 
the treatment or the control group. Statistical analyses 
were then done to determine the significance of differ- 
ences between groups and to test correlations between 
various measurements among groups. 
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Fig. 3. Biochemical data on phospholipid content in the am- 
niotic fluid compartment and in the whole-lung tissue. Open 
bars represent the control group; shaded bars, the treated 
group. The numbers of observations are indicated in paren- 
theses; the vertical bars represent + the standard error of the 


mean. PC = Phosphatidylcholine; PL = phospholipid; and 
S = sphingomyelin. 
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In the treated animals, the maternal, fetal, and am- 
niotic fluid glucose concentrations were about twice 
those noted in the control population. The differences 
were as follows: maternal venous plasma glucose = 
90.9 + 20.7 mg/100 ml (mean + SD) and 52.3 + 15.5 
mg/100 ml (p < 0.005); umbilical venous plasma glu- 
cose = 85 + 26.4 mg/100 mi versus 40.5 + 11.0 mg/ 
100 ml (p < 0.005); amniotic fluid glucose = 33 + 16.4 
mg/100 ml versus 19.4 + 7.7 mg/100 ml (p < 0.05) 
(Fig. 1). : 

Conconiitant with this rise in glucose concentrations 
among the treated animals was a significant increase in 
the insulin concentrations (Fig. 2). Animals receiving 
betamethasone had a mean maternal venous insulin 
concentration of 845.8 + 470.3 uU/ml (mean + SD) as 
compared to the control value of. 129.7 + 49.1 &U/ 
ml (p < 0.005), an increase of greater than sixfold. 
Treated fetuses had umbilical venous plasma insulin 
levels of 213.6 4 77.9 «U/ml compared to a control 
level of 13.8 + 5.4 uU/ml (p < 0.005), an increase of 
fifteenfold. The amniotic fluid insulin concentration in 
the treated animals was 30.2 + 20.7 U/ml compared 
to 2.55 + 0.89 wU/ml in the control population (p < 
0.01). The greatest increase in insulin concentration 
was observed in the umbilical venous plasma. A twofold 
increase in fetal plasma glucose concentration was as- 
sociated with a fifteenfold increase in fetal plasma in- 
sulin concentration. By contrast, a twofold increase in 
maternal glucose concentration was associated with 
only a sixfold increase in maternal plasma insulin con- 
centration. 

The mean body weights and sex ratios were not dif- 
ferent between the two groups of animals (Table I). A 
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Table I. Characteristics of Groups 1 and 2 


Group 1: Group 2: 
Control (8) Treated (8) 


Body weight (gm). 281.4 + 71.9* 267.6 + 51.8 
Male fetuses/female fetuses 3/5 5/3 
Vmax, (total lung. volume) 21.7 + 7.4 ] ; 
V 15%_D (residual lung 40.8 + 15.8 394+7.5 
volume at pressure of 15 
cm of water) 
Amniotic fluid L/S ratio 
Phosphatidylcholine/lung 
wet weight (ug/mg)t 
Phosphatidylcholine/ DNA 
(agi ng)t 


Characteristic 


0.55 + 0.21 
9.69 + 0.46 


0.49 x 0.21 
2.64 + 0.58 


0.36 + 0.08 0.39 + 0.12 


*Mean + standard deviation. 
tp < 0.01. 
tn = 7. 


marked increase (43%) in the maximum lung volume 
of the treated animals was noted. However, those 
characteristics of increased surfactant activity mea- 
sured in this study were not increased. The amniotic 
fluid L/S ratio, the residual deflation volume (at trans- 
pulmonary pressure of 30, 20, 15, 10, 5, and 0 cm of 
water), and the lung phosphatidylcholine concentra- 
tions (expressed per milligram of wet weight of lung or 
per microgram of DNA) were not different in the two 
groups of animals. However, when the fetal lung phos- 
phatidylcholine concentrations were expressed as a 
percentage of total phospholipids (PC/PL) or as a ratio 
of phosphatidylcholine concentration to sphingomy- 
elin concentration (PC/S), the amount of phosphati- 
dylcholine was significantly increased in the treated 
animals (Fig. 3). The PC/PL in the treated animals 
(33.7% + 1.7%, mean + SEM) was higher than that of 
the control animals (29.0% + 1.0%, p < 0.05). Also the 


PC/S of the treated animals (2.55 + 0.18) was sig- 


nificantly greater than that of the control animals 
(2.18 + 0,15, p « 0.025). 

Both the fetal insulin and glucose concentrations 
were found to correlate significantlv with the maxi- 
mum lung volumes among the treated and untreated 
animals together (Table IT). However, neither the fetal 
insulin concentrations nor the glucose concentrations 
correlated with the amniotic fluid L/S, the lung phos- 
phatidylcholine concentrations expressed per milligram 
of lung or per microgram of DNA, or the residual lung 


volume on deflation at a transpulmonary pressure of 


15 cm of water. (Since we have found the residual vol- 
ume at a transpulmonary pressure of 15 cm of water (V 


*1595 D) to be the most sensitive index of alveolar stabil- 


ity, we chose to evaluate correlations with this mea- 
surement.)? Correlations between fetal insulin and 
glucose were noted for the PC/PL values, but only fetal 
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Table II. Correlation coefficients in Groups 1 and 2 


Fetal insulin | Fetal glucose 





Vmax (total lung volume) r = 0.62 r-— 0.51 
i . (p « 0.01) (p « 0.925) 
V 1596 D (residual lung r = 0.05 r = 0.05 


volume at pressure of 15 (NS) (NS) 
cm of water 


Amniotic fuid L/S r--—0.04. r = 0.25 
; (NS) (NS) 
Phosphatidylcholine/mg lung r — 0.03 r — 0.06 
(NS) (NS) 
Phosphatidylcholine/ug DNA r= 0.23 r = 0.22 
(NS) (NS) 
PC/PL r= 0.56 r= 0.76 
. (p < 0.025) (p < 0.005) 
PC/S r — 0.30 r = 0.53 
(NS) (p < 0.025) 





NS: Not significant. 


glucose concentrations demonstrated a correlation with 
the PC/S values. 


Comment 


In the present study, we noted increases in maxi- 
mum lung volume, associated with betamethasone 
administration, but failed to find changes in fetal lung 
surfactant, as measured by changes in amniotic fluid 
L/S ratios, increased alveolar stability, or lung phos- 
phatidylcholine concentrations. The absence of these 
changes could be due to the associated hyperinsulin- 
emia observed in this study. Other investigators have 
demonstrated that glucocorticoid-induced changes in 
lung function are consistent with increased surfactant 
production.” ? This discrepancy of results could be due 
to species differences or differences in the animal 
preparation concerning the method of glucocorticoid 
administration. In the majority of previous in vivo 
animal studies, glucocorticoids have been administered 
directly into the fetus.” 3 Glucocorticoids administered 
to the adult are known to result in hyperglycemia and 
hyperinsulinemia apparently occurs secondary to this 
hyperglycemia. Maternal insulin is not thought to cross 
the placenta, but maternal glucose crosses by facilitated 
diffusion and could produce secondary hyperinsulin- 
emia in the fetus." Whether the administration of 
glucocorticoids directly to the fetus results in appre- 
ciable hyperinsulinemia is not known. A glucose infu- 
sion for 30 minutes in premature infants has been re- 
ported to result in a minimal insulin response.'? This 
suggests that the degree and duration of fetal hyper- 
glycemia are important in the type of insulin response 
that occurs. Not only the route of administration but 
also the potency and dosage of the glucocorticoid could 
have important relations to the extent of fetal hyperin- 
sulinemia produced. 
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Unfortunately, previous in vivo studies demonstrat- 
ing surfactant changes after glucocorticoids have not 
reported fetal insulin concentrations." ? We cannot 
conclude that insulin accounts for the different results 
between this study and previous studies. 

Another possible explanation for the disagreement 
between our results and those of other studies is the 
difference in surfactant measurement. We place great 
importance on changes in alveolar deflation stability. 
We believe that in the absence of increased stability, 
functional increases in surfactant are not likely to be 
present.'? !5 Other investigators have tended to rely on 
changes in lung phospholipid concentrations. 

As a chemical index of lung surfactant concentra- 
tion, we measured total phosphatidylcholine concen- 
trations, which includes unsaturated and disaturated 
phosphatidylcholine concentrations. The disaturated 
phosphatidylcholines are thought to be the most im- 
portant surface-active lipids ? and increases might not 
be detected by our analyses. However, in previous stud- 
ies we reported significant correlations between total 
phosphatidylcholine concentrations and functional in- 
dices of lung surfactant, i.e., minimum extract surface 
tension values and lung deflation characteristics.” 
Therefore, total phosphatidylcholine concentrations 
appear to be a suitable biochemical marker of surfac- 
tant for the purposes of these studies. 

As in previous investigations, we did not find that 
betamethasone treatment produced an increase in lung 
phosphatidylcholine concentrations.!? However, among 
the treated fetuses, there were relative increases in 
phosphatidylcholine when expressed as a percentage 
of total phospholipids or as a ratio to lung sphingo- 
myelin concentrations. Betamethasone treatment was 
associated with subtle alterations in lung lipid propor- 
tions, primarily due to slight reductions in total phos- 
pholipid and sphingomyelin concentrations. Whether 
the changes in PC/PL and PC/S have any functional 
significance remains to be determined. Their positive 
correlations with fetal insulin and glucose concentra- 
tions suggest synergistic relationships. 

Of interest is the finding of fetal lung changes in 
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several animal preparations with induced diabetes. 
Epstein et al./$ studied the fetuses of streptozotocin- 
treated rhesus monkeys and found an increased rate of 
choline incorporation into lecithin but no increase in 
lung lecithin concentrations. The studies on lung 
lecithin synthesis were done on lung slices and the 
amount of insulin present was not noted. Sosenko and 
co-workers!” studied the fetuses of rabbits made dia- 
betic with alloxan. They found functional evidence of 
less surfactant but no biochemical evidence and con- 
cluded that the surfactant in diabetic fetuses was quali- 
tatively different from that in normal fetuses. Whether 
these chronic hyperinsulinemia circumstances have any 
relationship to the acute hyperinsulinemia of the pres- 
ent study is not known. If hyperinsulinemia does in fact 
impede the glucocorticoid action of increasing lung 
surfactant production, it will be important to identify 
the type and dosage of glucocorticoid least susceptible 
to this interaction, in order to provide maximal benefits 
to the fetus under treatment. 

As in previous studies, we found that betamethasone 
administration was associated with a marked increase 
in total fetal lung volume.'® is We believe that this in- 
crease in lung volume is mediated through betameth- 
asone effects on lung connective tissues rather than 
through surfactant effects. Hyperinsulinemia may also 
bring about alterations in lung connective tissue, since 
it has been reported to affect collagen biosynthesis in 
skin fibroblasts.’* Further studies are needed to de- 
lineate the causes of the marked increases in total lung 
volume. 

The betamethasone-induced increases in maternal 
and fetal glucose and insulin values noted in this study 
are alarming. The implications that these effects may 
have with regard to immediate and long-term carbo- 
hydrate metabolism have been considered elsewhere." 
Until further studies have documented the extent and 
consequences of these changes in the human, these po- 
tent glucocorticoids should not be used in the pregnant 
diabetic patient. 
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Control of mineral homeostasis during lactation: 
Interrelationships of 25-hydroxyvitamin D, 

) 24,25-dihydroxyvitamin D, 1,25-dihydroxyvitamin 
D, parathyroid hormone, calcitonin, prolactin, 


and estradiol 
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To further define control of mineral homeostasis during lactation, 28 lactating (L) and 20 
nonlactating (NL) women were studied at 6 weeks post partum. Serum and urine calcium, 
magnesium, and phosphorus were normal and the same in both groups. 25-Hydroxyvitamin D 
(25-OHD) was the same (L, 18.6 + 4.8; NL, 17.0 + 5 ng/ml) in spite of a twofold higher intake of 
vitamin D in the lactating group. The serum fractions containing 24,25-dihydroxyvitamin D 
(24,25(OH);D) were lower than in nonpregnant adults in both groups but significantly lower 

(P « 0.05) in lactating than in nonlactating women (L, 1.67 + 1.7; NL, 2.46 x 1.3 ng/ml). 
1,25-Hydroxyvitamin D (1,25(OH);D) was normal in both groups (L, 25.8 + 8.6; NL, 31.8 + 8.1 
pg/ml). Parathyroid hormone (PTH) was normal in both groups (L, 5.6:3: 2.0; NL, 7.2 + 1.9 ul 
Eq/ml), and calcitonin (HCT) was equally detectable. As expected, prolactin was higher in the 
lactating group (L, 46 + 36; NL, 14.3 = 14.9 ng/ml). Serum prolactin levels had no correlation with 
serum 1,25(OH);D. Estradiol was significantly (P « 0.02) lower in lactating women (L, 78 3: 23; NL, 


105 + 28 pg/ml). One could speculate that the lower levels of estradiol in the presence of low 


24,25(OH);D and normal HCT allow bone resorption to occur at a rate adequate to supply the 
mineral needs of lactation without elevations of either PTH or 1,25(OH);D. (AM. J. OBSTET. GYNECOL. 


139:471, 1981.) 
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DuniNG PREGNANCY the woman increases the intes- 
tinal absorption of calcium! and the renal reabsorption 
of calcium? to the point that she not only provides 25 
gm of calcium to the growing fetus? but also actually 
increases her bone mass.* The vitamin D metabolites 
appear to play an important role in this process. The 
plasma fraction containing 24,25-dihydroxyvitamin D 
(24,25(OH).D) is decreased," 9 whereas 1,25-dihy- 
droxyvitamin D (1,25(OH)jD) is increased." ? This 
occurs in the face of modest increases in parathyroid 
hormone (PTH) which are stili within the normal 
range!? !! and a normal serum phosphorus.!* 1> 3 Sev- 
eral hormones which are known to increase the con- 
version of 25-hydroxyvitamin D (25-OHD) to 1,25 
(OH)D and decrease the production of 24,25(OH)D 
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Serum: 
Lactating 29° 91+ 1.5 
Nonlactating 20 9.0 x Ll 
Pregnant 24 8.6 + 0.75 
Normal women 27 9.2 + 0.54 
Spot urine: 
Lactating 14 6.7 + 6.7 
Nonlactating 7 4.3 + 2.6 


in animals have been postulated to modulate these 
changes: these hormones are prolactin," estrogen,'® ! 
and placental lactogen." Two studies have reported an 
elevation of calcitonin (HCT) during pregnancy,!^ '5 
which was thought to protect the bone from the effects 
of the elevated 1,25(OH),D, but three other studies 
have reported normal levels of calcitonin during preg- 
nancy.* 10, 19 

During lactation, the maternal losses of calcium 
(—- 400 mg/day) and phosphorus (~ 200 mg/day) for the 
production of milk?? are greater than fetal require- 
ments. Intestinal calcium absorption and renal calcium 
reabsorption have not been studied during lactation. 
Resorption of bone (bone stored during pregnancy) 
occurs during lactation.! In rats, 1,25(OH),D is in- 
creased during lactation,? and Kumar and associates? 
reported that 1,25(OH),D was elevated in human be- 
ings during early lactation. However, the role of the 
vitamin D metabolites in human lactation past the im- 
mediate postpartum period has not been studied. 
Serum PTH levels during early lactation are not ele- 
vated,!® ?? but Retallack and associates!? found elevated 
PTH at 16 to 26 weeks' lactation. Rats are reported to 
have an elevated plasma HCT during lactation,?? pos- 
sibly to combat the known bone resorptive activities of 
elevated plasma 1,25(OH),D. In human beings, one 
assay which showed plasma elevations of HCT during 
pregnancy showed much less elevation during lacta- 
tion,'® and another assay which found normal values 
during pregnancy found normal postpartum values in 
both lactating and nonlactating women.!? Of the other 
serum hormones elevated during pregnancy, only pro- 
lactin remains elevated during lactation, and it remains 
elevated only for a few months even though nursing 
continues.?! Probably of more significance than eleva- 
tion of hormones is the depression of estrogen during 
nursing, which may permit increased bone resorption. 

Thus, in order to further evaluate the roles of the 
‘vitamin D metabolites and the hormonal milieu of 
human lactation on calcium and phosphorus homeo- 
stasis, samples of blood and urine were taken from lac- 
tating and postpartum control women for measure- 


A 
^ ul ¢ 


February 15, 1981 
Am. J. Obstet. Gynecol. 


Table I. Serum and urine concentrations of minerals in lactating and nonlactating groups (Mean + SD) 


Calcium (mg/dl) Magnesium (mEq/L) 


Phosphorus (mg/dl) 
1.55 + 0.27 $.8+09 ^" 
1.56 + 0.19 3.6 + 0.5 
1.25 + 0.15 
1.53 x 0.15 3.6 + 0.5 
3.8 + 1.8 29.3 + 19.2 
3.0 € 1.5 27.8 + 16.0 


ments of 25-OHD, 24,25(OHXD, 1,25(O0H).D, PTH, 
HCT, prolactin, estradiol, calcium, phosphorus, and 
magnesium. 


Methods 


Blood was drawn and a spot urine was collected from 
16 lactating and 13 nonlactating women during Sep- 
tember and October of 1977. A second group of 12 
lactating and seven nonlactating women were studied 
in February and March of 1978. The mean + SD weeks 
post partum was 5.8 + 1.5 and 6.8 + 2.3, respectively. 
Eighteen of 20 postpartum controls were between 4 
and 8 weeks post partum, so that a portion of them had 
resumed menstrual cycles; however, no attempt was 
made to standardize the phase of the cycle to control 
for cyclic hormonal changes. The nursing women were 
somewhat older (30.1 + 4.0 versus 26.7 + 3.1) but of 
similar parity and race (89% versus 90% white). 
Mean x SD intake of vitamin D was twice as high in the 
lactating mothers since most had continued their 
prenatal vitamins, whereas the nonnursing women had 
not (4,478 + 1,846 versus 1,954 =+ 1,319 IU/week). 
Mean x SD hours outside were higher for both groups 
in the summer but did not differ between groups (lac- 
tating, 7.0 + 4.4 in the summer and 1.2 + 1.1 in the 
winter; nonlactating, 9.4 + 6.5 in the summer and 
2.3 + 3.4 in the winter). During August and February, 
27 women of childbearing age, who had not been 
pregnant and were not on oral contraceptives, served 
as controls for determinations of minerals. Pregnancy 
values for 25-OHD, 24,25(OH),D, 1,25(OH);D, and 
PTH are those previously published by the same assay 
methods on different subjects.® ® 74 

Serum 25-OHD and 24,25(OH); D were measured by 
thé method previously described.?* ?* Accurate esti- 
mations of 24,25(OH)2D appear to require multiple 
chromatographic isolation steps. The data reported 
here represent a single chromatographic step which 
may allow for contamination of 24,25(OH)D by 
25,26(OH)D, 7? Since the subjects who received larger 
amounts of D, (lactating women) had lower apparent 
24,25(OH),D levels than nonlactating women, the re- 
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Table II. Serum hormones and vitamin D metabolites in lactating and nonlactating women (mean + SD) 


18.6+ 4.8 


_ Lactating post partum (29) | Nonlactating post partum (20) - Term pregnancy 


25-OHD (ng/ml) 170 *5 24 + 10 2] + 1.85 (n = 24) 
1,25(OH);D (pg/ml; 25.8 € 8.7 31.8 + &.1 39 + 7.5 73 + 195 (n = 5) 
24.95(OH),D (ng/ml) 1.67 + 1.7* 246 + 13 3.9415 2.9 + 1.35 (n = 24) 
Estradiol (pg/ml) 78.1 + 22.74 105.0 + 27.9 70 + 180 14,070 + 750% (n = 27) 
Prolactin (ng/ml) 46 + 36* 14.3 + 14.9 9.0 + 3.2 251 + 2322 (n = 19) 
PTH (ulEq/ml) 5.6 + 2.0* 72419 74 € 2.7 5.1 = 1.05 (n  10)$ 





*P « 0.05 lactating different from post partum controls. 
1P < 0.02 lactating different from post partum controls. 
Two to three hours post partum. 


sults are acceptable for comparative purposes in- this 
study. Only summer 24,25(OH);D data are presented 
since these should be least affected by 25,26(OH);D,. 
Measurement of 1,25(OH),D was by radioreceptor as- 
say* and was performed only on samples obtained in 
the winter. PTH was measured by an immunoassay 
which recognized the intact hormone and C-terminal 
fragments. HCT was measured by a radioimmunoas- 
say (sensitivity to 30 pg/ml).'? Prolactin was measured 
by radioimmunoassay? in the core laboratories of 
Washington University, and estradiol was measured by 
radioimmunoassay.?! Serum and urine calcium and 
magnesium were measured by atomic absorption spec- 
trometry,? arid phosphorus by a previously described 
technique. Means and standard deviations were com- 
puted for each group, and comparisons were made by 
a nonpaired Student's t test, with a P value of less than 
0.05 considered to be significant. 


Results 


Serum and urine values for calcium, magnesium, 
and phosphorus (Table I) were the same in lactating 
and nonlactating groups and did not differ from those 
in nonpregnant controls. As indicated in Table II, pro- 
lactin was higher and estradiol was lower in the lactat- 
ing women. PTH was normal in both lactating and 
postpartum control women, and, indeed, the mean 
PTH of the lactating women was significantly lower 
statistically (P « 0.05) than that of the control women. 
There was no increase in detectability of HCT in the 
lactating women (2/17 lactating, 6/16 controls). Values 


of serum 25-OHD were similar in lactating and nonlac- . 


tating groups in spite of the greater intake of vitamin D 
by the lactating group. In both lactating and nonlactat- 
ing groups, 24,25(OH),D was lower than normal and 
was significantly lower in the lactating women than in 
the control group (P « 0.05). In both the lactating and 
nonlactating groups, 1,25(OH);D was within the nor- 
mal range. 

In the lactating group, there were correlations of 
serum calcium and phosphorus (r = 0.65, P « 0.01), 


Table III. Comparison of hormonal changes during 
pregnancy and lactation 


Hormone Lactation 
Prolactin Tt T 
Estradiol 11 iv 
25-OHD. Normal Normal 
24,25(OH)2D l H 
1,25(0D).D T Normal 
PTH Normal or f Normal 
HCT Normal or f Normal 





calcium and magnesium (r = 0.89, P < 0.01), and 
magnesium and phosphorus (r = 0.74, P < 0.01). In 
the nonlactating group, serum calcium and phospho- 
rus were not correlated (r = 0.14, NS). However, cal- 
cium and niagnesium maintained a correlation (r = 
0.71, P « 0.01) similar to that seen in pregnancy 
(r = 0.60, P < 0.01). Positive correlations of calcium, 
magnesium, and phosphorus could also be seen in spot 
urines from lactating women but not in those from 
nonlactating controls. The correlation of serum phos- 
phorus and urine phosphorus in lactating women was 
r = 0.71, P < 0.01, whereas there was no correlation in 
controls (r = 0:01). Such correlations are not seen in 
normal adult populations.” 


Comment 


The best hypothesis for the strong positive correla- 
tions of serum calcium, magnesium, and phosphorus 
and, also, urine calcium, magnesium, and phosphorus 
seen in the lactating women is an active mobilization of 
minerals from resorbed bone or some degree of intes- 
tinal hyperabsorption. Similar correlations were not 
seen in the control postpartum women and are not 
seen in normal women. This mobilization or absorption 
of minerals is of such a degree that, in spite of lacta- 
tional drains, the serum and urine calcium, magne- 
sium, and phosphorus excretions are similar in lactat- 
ing and nonlactating postpartum women. Previous 
studies have shown that bone mass increases during 
pregnancy and decreases during lactation.* 
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The stimulus to bone resorption during lactation is 
probably a combination of permissive and active fac- 
. tors. Post partum, serum estrogens fall rapidly to levels 
below those normally seen in the nonpregnant state.” 
Lactation maintains these subnormal concentrations of 
estrogens, and ovulation may be prevented for many 
months, depending upon the degree of lactation; with- 
out lactation, estrogens return to normal and ovulation 
resumes.” By mechanisms which are unclear, estro- 
gens block bone resorption,?? and the very h.gh levels 
seen in pregnancy* may play an important role in bone 
accretion during pregnancy. Post partum, the rapid 
fall in éstrogens removes the block, and bone resorp- 
tion proceeds. Lactation inhibits the return of the nor- 
mal regulation of resorption by estrogens. Calcitonin 
(HCT) also blocks bone resorption. Although our own 
data in two successive studies? !? clearly do nat show an 
elevation of HCT during pregnancy, the radioimmu- 
noassay used by Stevenson and associates? showed an 
elevation of HCT in sera from pregnant sub'ects. With 
that ássay, levels of HCT during lactation are markedly 
less than during pregnancy, although scll slightly 
higher than in nonpregnant controls.'? In -his study, 
the levels of HCT in lactating women were aot higher 
than those seen in postpartum controls. 

With a decrease in blocking factors, smaller amounts 
of active resorbing factors, PTH and 1,25(CH)D, may 
be needed. Indeed, PTH was normal in lactating 
women and slightly lower than in control women irí 
both summer and winter groups; 1,25(OH);D was also 
low normal in the lactating women and not statistically 
different from that in postpartum controls. This is in 
contrast to the findings in rats, in which both HCT and 
1,225(OH),D were elevated during lactaüon.* ?9? ?9 
Kumar and associates? reported an elevation of 1,25 
(OH)D during lactation; however, this corclusion was 
based on samples from six women in the postpartum 
period (exact days post partum not given). The mean 
plasma level in lactating women was alread decreasing 
from the values during their pregnancies. Lund and 
associates,” in a preliminary report, showed a rapid fall 
in serum 1,25(OH);D post partum, with some slight 
continued elevation at 6 days post partum.? Their 
mean level at 30 days post partum was 37, with their 
adult normal being 33 + 15 pg/ml." Our data at 6 
weeks post partum confirm that the residual effects of 
the 1,25(OH);D elevations of pregnancy are relatively 
short-lived, and that lactation does not increase the 
levels of 1,25(OH)D over control postpartum serum 
levels. 

In spite of a twofold higher intake of vitamin D by 
the lactating women (640 versus 280 IU/day), the 
serum concentrations of 25-OHD were th? same in lac- 
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tating and control women. The predominant source of | 
vitamin D is from skin conversion, and exposures to the 
sun were similar in lactating and nonlactating women. 
In a previous study of pregnant women during the 
summer months, no relationship between intake of vi- 
tamin D and serum concentration of 25-OHD could be 
seen. However, in the winter, a weak correlation did 
exist.” Thus, given the limitations of dietary and sun- 
exposure histories, the failure to see higher serum 
levels of 25-OHD in the lactating women, especially in 
the winter, could represent, in part, a loss of vitamin D 
as vitamin D, 25-OHD, and 24,25(OH),D into the 


- milk.) 42 


Both pregnant* 5 and lactating women had lower 
24,25(OH),D than did nonpregnant women. At 6 
weeks post partum, control women still had a depres- 
sion of 24,25(OH),D; however, this was significantly 
less than in the lactating women. In rats, 24,25(OH);D 
was also decreased in both pregnaricy and lactation.?? 
Furthermore, an asynchrony of changes in 24,25 
(OH);D arid 1,25(OH);D was noticed in the rats, in that 
24,25(OH);D fell during pregnancy prior to the rise in 
1,25(OH),D.*8 This would be consistent with an early 
rise in prolactin and a later rise in PTH. In our lactat- 
ing human subjects, 24,25(OH),D was depressed but 
1,25(OH),D remained normal. Again, this asynchrony 
may be explained by the elevated prolactin but normal 
PTH. The only hormonal change common to preg- 
nancy and lactation was the elevation of prolactin. Al- 
though animal data suggested an effect of prolactin on 
elevating 1,25(OH),D and decreasing 24,25(0H),D," 
data in human subjects have failed to confirm an ele- 
vation of 1,25(OH);D in patients with hyperprolac- 
tinemia,* * and, indeed, our lactating women 
had normal serum concentrations of 1,25(OH).D. 
24,95(OH),D has not been studied in human beings 
with hyperprolactinemia independent of pregnancy or 
lactation. In the lactating women, there was also no 
correlation between 1,25(OH)».D and prolactin or be- 
tween 1,25(OH);D and PTH. On the other hand, there 
was a suggestive weak inverse correlation between. 
24,95(OH),D and prolactin in the lactating women 
(r = —0.46, 0.05 « P « 0.1). It has been suggested that 
24,25(OH),D is important for chondrocyte growth * 
and matrix formation? and, thus, may be important 
for bone accretion. A low 24,25(OH),D might be pref- 
erable for conditions which favor bone resorption. 

Gastrointestinal absorption of calcium remains slight- 
ly elevated for a few weeks post partum but has not been 
studied in actively lactating women.‘ Since the acute 
effect of estrogens is inhibition of absorption of calcium, 
usually later compensated for by elevations of PTH and 
1,25(OH),D,* lower levels of estrogens could possibly 
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increase gastrointestinal absorption in the face of nor- 
mal PTH and 1,25(OH),D. 

A summary and comparison of mineral homeostasis 
during pregnancy and lactation can be seen in Table 


III. In the short run, for several months, the hormonal ` 


changes of lactation, i.e., decreased estradiol and pos- 
sibly the elevation of prolactin, decreased 24,25 
(OH).D, and normal HCT, maintain normal serum 
calcium and phosphorus while providing for the pro- 
duction of milk without secondary hyperparathyroid- 
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ism and/or elevations of 1,25(OH),D. After several 
months, when prolactin falls," and if estrogens in- 
crease and menses resume, this balance may not persist 
without the secondary hyperparathyroidism noticed by 
Retallack and associates at 16 to 26 weeks’ lactation. 
This study was performed at 6 weeks post partum, not 
because of physiologic considerations, but because that 
is thé customary timing of postpartum visits. Serial 
studies from pregnancy throughout prolonged lacta- 
tion are needed and are now in progress. 
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Desoxycorticosterone in normal pregnancy 


. III. Evidence of a fetal source of desoxycorticosterone 


W. E. NOLTEN 
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Madison, Wisconsin 


The source of the markedly increased secretion of desoxycorticosterone (DOC) in pregnancy has 
not been precisely defined. Earlier studies indicated that elevated DOC does not arise from the 
maternal adrenal glands. The previously observed steep gradient between fetal and maternal DOC 
and DOC sulfate concentrations seemed to point to a fetal source. A recent study suggests that 
DOC may also be derived from extra-adrenal conversion of maternal progesterone. The present 
investigation documents a lack of synchrony between maternal diurnal plasma cortisol and DOC 
patterns. Not only were the previous observations of steep gradients of DOC and DOC sulfate 
between fetal and maternal circulations confirmed, but also the finding of extremely high urinary 
excretion of DOC sulfate indicated that the sulfurylated steroid passes across the placenta. A direct 
linear correlation was noticed between cortisol and DOC in amniotic fluid. These observations 
suggest that the increased DOC arises from within the fetoplacental unit but do not rule out à 
maternal source. (AM. J. OBsTET. GYNECOL. 139:477, 1981.) 


THE SOURCE OF the markedly increased desoxycorti- 
costerone (DOC) secreted in the third trimester of nor- 
mal pregnancy has not been localized precisely. Previ- 
ous studies in third-trimester gravid women showed 
that plasma DOC is unresponsive not only to stimulation 
by adrenocorticotropic hormone (ACTH) and sup- 
pression by dexamethasone, but also to variations in the 
intake of salt. ? These results suggested that the in- 
creased DOC secreted in late pregnancy does not arise 
from the maternal adrenal glands. On the basis of ob- 
servations that concentrations of DOC and DOC sulfate 
(an inactive DOC metabolite) are much higher in mixed 
cord blood than in maternal venous blood, the assump- 
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tion was made that the fetoplacental unit is the source of 
the increased DOC.* * However, these findings do not 
necessarily exclude the possibility that there may also be 
maternal production of DOC. Recently, Winkel and 
co-workers? presented evidence that DOC is produced 
within the maternal compartment by the extra-adrenal 
21-hydroxylation of progesterone. Described in the 
present report are additional experiments that were 
performed to study the regulation, and to define 
further the source(s), of the increased DOC secreted in 
pregnancy. 


Methods 


Concentrations of DOC and cortisol were measured 
in samples of venous blood obtained from seven nor- 
mal third-trimester women at 2 hour intervals during a 
24 hour period of study beginning at 0800 hours. Vol- 
unteers, who ranged in age from 17 to 21 years, were 
hospitalized at least 48 hours prior to the start of the 
study. The subjects were given a regular hospital diet 
and remained supine in bed during the study period, 
except for brief interruptions while eating or when 
using the bathroom. The method for obtaining mul- 
tiple samples of blood, with minimal disturbance of the 
subjects, was described previously.® 

Concentrations of DOC and cortisol were measured 
in samples of amniotic fluid obtained from 22 women 
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Fig. 1. Diurnal patterns of plasma concentrations of DOC and 
cortisol (F) in seven third-trimester pregnant women. Each 
point represents the mean derived value for that hour € SEM. 


whose duration of gestation ranged from 34 to 40 
weeks at the time of diagnostic amniocentesis. This 
procedure was performed in 18 women prior to elec- 
tive repeat cesarean section and in four women with 
premature labor who-had received dexamethasone, 12 
mg orally, less than 24 hours previously in order to 
prevent the fetal respiratory distress syndrome. 
Plasma concentrations of DOC and DOC sulfate 
were measured in mixed umbilical cord blood from 
nine normal term neonates and in peripheral venous 
blood from nine normal gravid women obtained at the 
time of uncomplicated vaginal delivery, and also in pe- 
ripheral venous blood from nine normal nonpregnant 
women. DOC was also determined in mixed umbilical 
cord blood from four term neonates delivered by ce- 
sarean section. In addition, excretion rates of DOC and 
DOC sulfate were measured in 24 hour collections of 
urine obtained from nine ambulatory third-trimester 
gravid women and from nine nonpregnant women. 
In all of the above-mentioned experiments, blood 
was withdrawn into plastic syringes and transferred 
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immediately into heparin-containing tubes. Plasma was 
separated by centrifugation within 1 hour. Biologic 
specimens were stored at —20° C for subsequent ste- 
roid assays. 

This study was approved by the Committee for the 
Protection of Human Subjects. Informed consent was 
obtained from volunteers who agreed to participate 
after being provided with a full explanation of the 
purpose of the study and the experimental procedure 
that would be performed. 

Corticosteroid measurements. DOC in plasma, am- 
niotic fuid, and urine was measured by radioimmuno- 
assay, after extraction, acetylation, and descending 
paper chromatography, as reported earlier.! DOC sul- 
fate remaining in the samples of extracted plasma and 
urine was solvolyzed by overnight incubation in acidic 
ethyl acetate, acetylated, chromatographed, and as- 
sayed as DOCA with the use of the DOC antibody." ? 
Validation of the specificity of the DOC sulfate assay 
was accomplished as follows. Of the known steroids 
that might be present in interfering amounts in our 
samples, only progesterone and testosterone cross- 
reacted to an appreciable degree with the antibody 
used. These steroids were eliminated by chromatogra- 
phy after acetylation. Parallelism studies indicated that 
chromatographed, acetylated extracts of maternal 
plasma or urine or of mixed umbilical cord blood did 
not contain significant amounts of unknown steroids 
that would cross-react with the antibody. After logit/log 
transformation, DOCA standard curves with and with- 
out added extract had virtually identical slopes. 

Cortisol in plasma and amniotic fluid was measured 
by radioimmunoassay as previously reported.? After 
the samples had been washed with hexane-ethyl'ace- 
tate, to remove progestins, plasma cortisol and "total 
amniotic fluid cortisol" were assayed directly in the 
aqueous phase. "Total amniotic fluid cortisol" mea- 
surements include unconjugated cortisol and also 
water-soluble cortisol metabolites which cross-react 
with the cortisol antibody. Unconjugated amniotic fluid 
cortisol was determined in the methylene chloride ex- 
tract of the aqueous phase. 

Results are expressed as the mean + the standard 
error of the mean. The significance of differences in 
corticosteroid concentrations was determined by the 
Student’s t test for paired and unpaired data, as 
applicable. 

Reagents. The reagents 1,2-3H-DOC and 1,2-*H- 
hydrocortisone (specific activities 50 Ci/mmole) were 
obtained from New England Nuclear, Boston, Mas- 
sachusetts. Labeled steroids were at least 97% pure as 
determined by paper chromatography. Dextran No. 
D-4751 was supplied by Sigma Chemical Company, St. 
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Fig. 2. Correlation of DOC and “total” cortisol in amniotic 
fluid from 22 third-trimester pregnant women. Concentric 
circles indicate prior treatment with dexamethasone. 


Louis, Missouri; and carbon decolorizing alkaline 
Norit-À was obtained from Fisher Scientific Company, 
Fair Lawn, New Jersey. Antibodies used for radioim- 
munoassay were purchased from Endocrine Science 
Laboratories, Tarzana, California. All chemicals were 
analytical grade. 


Results 


Diurnal patterns of plasma DOC and cortisol in 
third-trimester pregnant women. In Fig. 1 the percent 
deviation of plasma levels of DOC and cortisol from the 
24-hour mean value of each steroid is plotted against 
the time of blood withdrawal. Maternal concentrations 
of cortisol followed a nyctohemeral pattern similar to 
that observed in the nonpregnant state, with levels 
being highest in midmorning and reaching a nadir 
shortly after midnight. Mean plasma cortisol was 
37.9 + 2.4 ug/100 ml at 0800 hours and fell to 
12.3 + 2.1 ug/ 100 ml at 2400 hours (p < 0.001). Ma- 
ternal plasma DOC levels in contrast failed to show a 
significant diurnal variation. The slight fluctuations of 
DOC were asynchronous with the distinct circadian 
cortisol rhythm. Mean plasma DOC was 43.4 + 6.6 
ng/100 ml at 0800 hours and 42.9 + 9.2 ng/100 ml at 
2400 hours. 

Correlation of DOC with total and unconjugated 
cortisol in amniotic fluid. Fig. 2 shows concentrations 
of DOC plotted against levels of total cortisol measured 
in samples of amniotic fluid from 22 third-trimester 
pregnant women; four of these had been treated with 
dexamethasone. DOC ranged from 4.9 to 106 ng/100 
ml (mean 23.6 + 4.6 ng/100 ml), and total cortisol 
from 0.6 to 15.4 wg/100 ml (mean 5.1 + 0.8 ug/100 
ml). The direct linear correlation between DOC and 
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Fig. 3. Correlation of DOC and unconjugated cortisol in am- 
niotic fluid from 22 third-trimester pregnant women. Concen- 
tric circles indicate prior treatment with dexamethasone. 


total cortisol in amniotic fluid was significant (r = 0.74, 
p < 0.01). The relationship of concentrations of DOC 
to levels of unconjugated cortisol in the same 22 sam- 
ples of amniotic fluid is shown in Fig. 3. Unconjugated 
cortisol ranged from 0.5 to 4.7 ug/100 mi (mean 
2.2 + 0.2 ug/ 100 ml). The direct linear correlation be- 
tween DOC and unconjugated cortisol in amniotic fluid 
was significant (r = 0.68, p « 0.01). Concentrations of 
DOC and cortisol were depressed appreciably in sam- 
ples from women treated with dexamethasone. After 
deletion of values measured in dexamethasone-treated 
gravid women, the correlation between total cortisol 
and DOC and between unconjugated cortisol and DOC 
in the remaining 18 samples of amniotic fluid con- 
tinued to be significant (r = 0.71, p « 0.01; r = 0.68, 
p«0.0Dn. 

Plasma DOC and DOC sulfate concentrations in 
mixed cord blood from normal neonates and in pe- 
ripheral venous blood from term gravid women and 
nonpregnant women. Fig. 4 shows the marked increase 
in the concentrations of both steroids in third-trimester 
term gravid women as compared to nonpregnant sub- 
jects. Mean plasma DOC was 78.1 + 19.2 ng/100 ml in 
pregnant women and 10.5 + 2.0 ng/100 ml in non- 
pregnant women. The corresponding mean levels of 
DOC sulfate were 44.0 + 7.4 ng/100 ml in gravid 
women and undetectably low in nonpregnant controls. 


. Mean DOC and DOC sulfate in cord blood at the time 


of vaginal delivery were 166 + 6 and 553 + 72 ng/100 
mi, resulting in concentration gradients of 2.1: 1 and 
12.6:1, respectively, between neonatal and maternal 
levels. The mean concentration of DOC in mixed cord 


` blood of term neonates delivered by cesarean section 


was 161 + 14.5 ng/100 ml, which is not significantly 
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Fig. 4. Mean plasma concentrations of DOC and DOC sulfate 
(DOC-5) in neonates (fetal), term gravid women (maternal), and 
nonpregnant control subjects. Nine samples were measured in 
each group. 


different from the value measured at the time o7 spon- 
taneous vaginal delivery. 

Urinary excretion rates of DOC and DOC su fate in 
pregnant and nonpregnant women. The 24-hcur uri- 
nary excretion rates of DOC and DOC sulfate are 
compared in Fig. 5. Mean urinary DOC excret.on was 
1.1 + 0.2 ug/24 hours in pregnant women and 0.09 + 
0.01 ug/24 hours in nonpregnant women. The corre- 
sponding measurements of mean DOC sulfate excre- 
tion were 2.9+ 0.6 and 0.4 € 0.1 ug/24 hours. In 
gravid women, the urinary excretion rate of COC was 
increased elevenfold above the nonpregnart mean 
value, whereas that of DOC sulfate was eleveted 7.3- 
fold. 


Comment 


In normal nonpregnant individuals, the secretion of 
DOC increases in response to stimulation bv ACTH 
and is depressed by dexamethasone, but is not directly 
affected by factors that influence the secretion of aldo- 
sterone.? Thus, it has been assumed that zhe small 
amount of DOC secreted in normal nongravid women 
is mainly a byproduct of cortisol production, and, 
accordingly, that it is dependent on ACTH. How- 
ever, when studied in normal third-trimester pregnant 
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Fig. 5. Mean 24-hour urinary excretion rates of DOC and 
DOC sulfate in nine third-trimester pregnant women and 
nine nonpregnant control subjects. 


women, the markedly elevated levels of plasma DOC 
not only were unresponsive to changes in the intake of 


. salt, but, surprisingly, also failed to respond to either 


stimulation by ACTH or suppression by dexametha- 
sone.' ? The observation that the secretion of DOC was 
not suppressed by the administration of dexametha- 


sone or during chronic loading with salt suggested that 


the increased. DOC does not arise from either 
glucocorticoid or mineralocorticoid pathways of “the 
maternal adrenal glands. The lack of synchrony that 
was observed in the present study: between circadian 
patterns of plasma cortisol and the insignificant fluc- 
tuations of plasma DOC in third-trimester gravid 
women strongly supports the proposition that in- 
creased secretion of DOC is not a byproduct of mater- 
nal ACTH-dependent adrenal secretory activity. 

The much higher concentrations of DOC found in 
mixed cord blood than in maternal venous blood sug- 
gest that the fetoplacental unit could be a source of the 
increased DOC secreted in pregnancy. The close simi- 
larity between concentrations of DOC in the cord blood 
of neonates delivered either spontaneously or by cesar- 
ean section suggests that the markedly elevated levels 
in the fetus are not related to the stress of vaginal deliv- 
ery. Since DOC is bound avidly to corticosteroid- 
binding globulin (CBG), it must be assumed that the 
"effective" fetal-maternal gradient between plasma 
concentrations of free DOC would be even greater 
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than that indicated by the marked differences in the 
total concentrations measured in the current study, be- 
cause CBG levels are negligible in fetal blood. Thus, to 
whatever extent transplacental passage of DOC might 
occur, the extremely steep fetal-macernal gradient 
would favor transfer from the fetus to the mother. 
Since cortisol in amniotic fluid presumably reflects fetal 
production, the direct correlation observed between 
concentrations of DOC and both total and unconju- 
gated cortisol in amniotic fluid, as well as the apparent 
depression of the concentration of these corticoids that 
was observed after administration of large phar- 
macologic doses of dexamethasone. points to a 
common biosynthetic pathway within the fetoplacental 
unit. Since DOC and total or unconjugated cortisol 
levels were also significantly correlated in samples of 
amniotic fluid from gravid women who had 
clude that, in the nonsuppressed state, fetal DOC and 
cortisol in amniotic fluid are regulated by the same 
mechanism. The failure of the maternal plasma level of 
DOC to rise in response to administered ACTH should 
not be taken as evidence that the fetal adrenal glands 
are not involved in the increased production of DOC, 
since ACTH does not cross the placental barrier, but it 
does suggest that the secretion of DOC by the maternal 
adrenal glands is unresponsive to this stimulus.'! 

In keeping with previous reports, plasma concentra- 
tions of DOC sulfate in pregnancy are markedly ele- 
vated above nongravid levels, and are much greater in 
the fetus than in the mother.* Since sulfurylation of 
steroids presumably occurs mainly within the fetopla- 
cental unit, the extremely high rate of excretion of 
DOC sulfate observed in the pregnant women, which is 

,AOntrary to results of an earlier study by others, indi- 
cates that there is substantial passage of the sulfurylated 
steroid across the placenta to the maternal circula- 
tion* ' Despite the very high fetal levels, it is unlikely 
that DOC sulfate could be an indirect source of mater- 
nal DOC, because steroids of the pregn-4-ene-21-yl 
sulfate series, such as DOC sulfate, unlike estrogen sul- 
fates, are not hydrolyzed by placental steroid 
3-sulfatase.'3 Since DOC sulfate has been assumed to be 
an inactive DOC metabolite, it is tempting to speculate 
that the very high concentrations of DOC sulfate found 
in cord blood reflect a protective mechanism modulat- 
ing the quantity of active DOC contributed to the 
maternal circulation by the fetoplacental unit.'*. 
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The above-mentioned findings do not necessarily 
exclude the possibility that there also may be maternal 
production of DOC. Winkel and co-workers* presented’ 
convincing evidence that a substantial amount of DOC 
is derived from 21-hydroxylation of circulating proges- 
terone. Such extra-adrenal production of DOC would 
account for the observed lack of responsiveness of ma- 
ternal plasma DOC to physiologic maneuvers that 
normally affect adrenocortical secretory activity. How- 
ever, there still is no apparent explanation for the ob- 
served failure of DOC secretion to increase when the 
maternal adrenal glands are stimulated by the adminis- 
tration of ACTH, whereas the cortisol response to this 
stimulus is exaggerated compared to that in nongravid 
women." ?? In accordance with recent findings by Win- 
kel and associates, it is possible that the peripheral 
conversion of progesterone to DOC observed in preg- 
nancy is so substantial that the added response of the 
maternal adrenal glands to ACTH is relatively insig- 
nificant and thus evades detection. 

Regardless of the source, it is apparent that large 
amounts of DOC are produced during pregnancy 
which are not governed by factors that normally regu- 
late adrenocortical function. The markedly increased 
rate of urinary excretion of DOC observed in this study 
provides additional evidence that the plasma free DOC 
concentration is elevated above normal, since the 
quantity of unconjugated free steroid excreted in the 
urine is directly related to the circulating level of un- 
bound steroid." The possible role that such high levels 
of biologically active DOC might play in the pathogen- 
esis of hypertensive disorders of pregnancy has not 
been fully explored. The resultant increment in 
mineralocorticoid activity, which seems to be well tol- 
erated in normal pregnancy, might begin to express 
itself in abnormal circumstances. Accordingly, with the 
development of pre-eclampsia, aldosterone is de- 
pressed, but nonsuppressible DOC, although reported 
in one eatly study to be no higher than in normotensive 
gravid women, might then be excessive relative to the 
existing state of sodium balance.’ 


We wish to thank Dr. Antonio E. Colas for his help- 
ful advice, Ms. Donna L. Kuzma and Ms. Amber J. 
Kiggens for their technical assistance, and Ms. Terri 
Kraemer for her invaluable secretarial help. 
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An increase in catecholamines and metabolites 
in the amniotic fluid compartment from middle 
to late gestation 


WALTER A. DIVERS, Jr., M.D.* 
MAHLON M. WILKES, Pu.D. 
ARI BABAKNIA, M.D.** 
SAMUEL S. C. YEN, M.D. 

La Jolla, California 


By means of a modified radioenzymatic assay, simultaneous determinations of the parent 
catecholamines, epinephrine (E), norepinephrine (NE), and dopamine (DA), and their deaminated 
metabolites, 3,4-dihydroxyphenylacetic acid (DOPAC) and 3,4-dihydroxyphenylglycol (DOPEG), 
were made in amniotic fluid obtained during the second (N = 44) and third (N = 20) trimesters of 
normal pregnancies. Significant positive correlations were noted between gestational age and 
concentrations of E, NE, DA, DOPAC, and DOPEG in amniotic fluid. These findings provide 
evidence of progressive fetal adrenergic maturation through pregnancy. In addition, our data 
suggest a parallel maturational event in the central nervous and peripheral catecholamine systems 
of the fetus, since DOPAC and DOPEG are more representative of catecholamine neuronal activity 
in the brain. (Am. J. OBSTET. GYNECOL. 139:483, 1981.) 


COMPELLING EVIDENCE indicates that catechol- 
amines in amniotic fluid are derived principally from 


the fetal compartment.™? Therefore, changes in the ` 


concentrations of catecholamines in the amniotic fluid 
compartment during the course óf gestation may 
reflect progressive maturation of the fetal adrenergic 
System or fetal adrenergic response to neurogenic 
stimuli. 

Several studies indicate that a specific metabolite 
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of dopamine (DA), 3,4-dihydroxyphenylacetic acid 
(DOPAC),? and the alcohol metabolites of norepineph- 
rine (NE), 3,4-dihydroxyphenylglycol (DOPEG) and 
3-methoxy-4-hydroxyphenylethylglycol | (MOPEG),t 5 
may be more representative of central nervous system 
(CNS) adrenergic activity than either the parent cate- 
cholamines or other metabolites which reflect primarily 
peripheral sympathetic activity. 

Concentrations of E,* 7? NE,* 77? DA,” and various 
catecholamine metabolites!" in amniotic fluid have 
been reported, but simultaneous measurement in the 
amniotic fluid of both parent catecholamines and 
CNS-specific metabolites has not been made. By means 
of a modified radioenzymatic assay," concentrations of 
the parent catecholamines and their CNS-specific me- 
tabolites, DOPAC and DOPEG, were examined in 64 
samples of amniotic fluid from uncomplicated preg- 
nancies. Quantitative changes in these amniotic fluid 
amines between mid and late gestation were analyzed. 


Material and methods 


Samples of amniotic fluid were obtained from 64 
women, 44 of whom were 16 to 24 weeks’ gestation 
(second trimester) and 20 of whom were 36 to 42 
weeks’ gestation (third trimester). Indications for am- 
niocentesis were genetic counseling, elective abortion, 


483 


~e 


s, 


N 


a 


^14 


~ 
484 Divers et al. 
* 


February 15, 1981 
Am. J. Obstet. Gynecol 


Table I. Concentrations of catecholamines and their metabolites in amniotic fluid 


(all values are expressed as pg/ml) 












Second trimester (n = 44) 


Third trimester (n — 20) 


Dopamine 880 98 <10-2,557 1,362 263 <10-4,286 
DOPAC 7,780 720 200-21,100 9,900 1,080 1,400-18,100 
Epinephrine 449 52 8-1,460 800 149 <2-1,299 
Norepinephrine 152 21 5-845 ' 386 63 82-1,148 
DOPEG 1,015 78 1,446 165 610-2,000 





and determination of fetal lung maturity prior to re- 
peat cesarean section. Specifically excluded were pa- 
tients in labor and those with ruptured membranes, 
with otherwise complicated pregnancies, with fetal dis- 
tress evident by antepartum or intrapartum electronic 
monitoring, and with a depressed or abnormal infant 
at birth. In none of the patients who underwent elec- 
tive abortion was there any evident fetal or placental 
abnormality at delivery. Ultrasound determination at 
the time of amniocentesis revealed a normal amount of 
amniotic fluid. The women were receiving no medica- 
tions other than prenatal vitamin and iron supplemen- 
tation. Patients in the second and third trimesters did 
not differ significantly in terms of usage of tobacco and 
caffeine. Gestational age was calculated from the last 
menstrual period and correlated with fundal height, 
quickening, appearance of fetal heart tones, ultra- 
sound, and neurological assessment at delivery. 

Amniotic fluid obtained by transabdominal am- 
niocentesis was collected in cold plastic tubes to which 
dithiothreitol, a reducing agent, had been added as a 
preservative. The specimens were immediately cen- 
trifuged at 2,500 rpm and 4° C for 15 minutes. The 
supernatant was then pipetted into cold plastic tubes 
and stored at — 20° C up to 6 months uniil assay. Exper- 
iments were done which showed that the levels of 
catecholamines and metabolites were stable under 
these conditions of collection. 

.For the measurement of catecholamines and metab- 
olites in amniotic fluid, a previously reported assay? was 
modified as follows. Aliquots (0.2 ml) of amniotic fluid 
were radiomethylated with catechol-O-methyltrans- 
ferase in the presence of 1.6 4M *H-S-adenosylme- 
thionine (5 to 15 Ci/mmole, New England Nuclear), 
0.3M Tris, 30 mM MgCl, 10 mM ethyleneglutamine- 
tetraacetic acid, and 0.1 mM dithiothreitol (pH 8.6) for 
60 min at 37° C. The reaction was terminated by the 
addition of 0.2 ml of 1M Na;BO; (pH 11). The parent 
catecholamines and DOPEG were extracted into 2 ml 
of toluene/isoamyl alcohol (3:2) and subsequently 
back-extracted into 0.2 ml of 0.1M acetic acid contain- 
ing 25 ug each of 3-methoxytyramine, normetaneph- 


270-2,500 


rine, metanephrine, and 3-methoxy-4-hydroxyphenyl- 
ethylglycol as a cold carrier. After the addition of 0.2 
ml of 100% ethanol, the samples were evaporated 
under a stream of Nz at 45° C. The samples were 
applied to silica gel 60-F254 thin-layer chromatogra- 
phy (TLC) plates (EM Laboratories) which had been 
impregnated with sodium tetraborate by prewashing 
with a 0. 1M solution. The plates were developed for 90 
minutes with t-amyl alcohol/benzene/40% CH4NH;/ 
CHOH (6:2:8:1). The spots were visualized under 
short-wave ultraviolet irradiation, cut into scintillation 
vials, dissolved in 0.5 ml of IN HCl, and counted after 
the addition of 5 ml of PCS scintillation cocktail (Amer- 
sham). For measurement of DOPAC, 0.1 ml of 5N HCl 
was added to the reaction mixture from which the 
methylated catecholamines and DOPEG had been 
previously extracted. Also added as a cold carrier was 
100 ug of homovanillic acid (HVA) in 0.1 ml of 0.1M 
acetic acid, and the radiomethylated DOPAC was ex- 
tracted into 1 ml of H5O-saturated ethyl acetate. The 
samples were back-extracted into 0.2 ml of 1 mM 


ml of 100% ethanol, were evaporated under Nz at 45°C. 
The samples were developed on unimpregnated TLC 
plates for 30 minutes with toluene/acetic acid/ethyl ace- 
tate (5:4: 1). The spois ‘were visualized, eluted, and 
counted in the same way as for the catecholamines and 
DOPEG. The samples were compared to catechol- 
amine and metabolite standards (Sigma) in charcoal- 
absorbed amniotic fluid. The assay was linear for all 
five compounds to at least 1 ng/ml (r = 0.99). Assay 
sensitivity for DA, NE, and E was 2 to 10 pg/tube, and 
for DOPEG and DOPAC it was 20 to 120 pg/tube. All 
determinations were made in duplicate. All samples 
were run in the same assay in order to eliminate in- 
terassay variation. The intra-assay coefficient of varia- 
tion was 4.5% to 12%. Statistical analysis was by analysis 
of variance and linear regression. 


Results 


As shown in Table I, there was an increase in the 
mean concentrations of E, NE, DA, DOPAC, and 


. phosphate buffer (pH 6) and, after the addition of MA 


y 
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DOPEG in amniotic fluid from the second to the third 
trimesters of pregnancy. The wide range of values 


within each trimester did result in considerable overlap |. 


between trimesters. When linear regression was used to 
anályze the relationship between gestational age and 
the concentrations of catecholamines and metabolites 
in amniotic fluid, significant positive correlations were 
noticed between gestational age and the levels of E 
(r = 0.31, p< 0.05, NE (r= 0.50, p< 0.001), DA 
(r = 0.26, p « 0.05), DOPEG (r = 0.42, p « 0.001), 
and DOPAC (r = 0.41, p < 0.001). Significant correla- 
tions were found between amniotic fluid concentra- 
tions of DA and DOPAC (r = 0.42, p « 0.001) as well 
as NE and DOPEG (r = 0.43, p « 0.001) when mea- 
sured in individual samples. 

There were no significant correlations between con- 
centrations of catecholamines or metabolites in amni- 
otic fluid and maternal age, parity, fetal sex, time of 
amniocentesis, intake of food, number of attempts at 
amniocentesis prior to obtaining fluid, amniocentesis 
through the placenta, or contamination of the amniotic 
fluid with blood. 


Comment 


The present study demonstrates that the concentra- 
tions of catecholamines and their metabolic products, 
DOPAC and DOPEG, are increased in amniotic fluid 
from mid to late gestation. Several lines of evidence 
indicate that the catecholamines in amniotic fluid aré 
almost exclusively of fetal origin. With the use of radio- 
active tracers, both deaminating and O-methylating 


enzymes have been shown to be abundantly present in _ 


the placenta.” ? Consequently, maternal catechol- 


fes are subject to rapid degradation within the pla- 


centa before reaching the fetal circulation and amniotic 
fluid. The concentrations of catecholamines in the 
umbilical artery are appreciably higher than those in 
the umbilical vein, which further suggests that 
catecholamines are synthesized in the fetal compart- 
ment and metabolized in the placenta. Transfer of 
catecholamines to the fetus has been demonstrated in 
studies in which pharmacologic rather than physiologic 
amounts of catecholamines were perfused into the ma- 
ternal surface of the placenta.'* Although it could be 
argued that the concentrations of catecholamine me- 
tabolites measured represent placental degradation of 
maternal catecholamines, the finding of a significant 
correlation between concentrations of DA and DOPAC 
as well as NE and DOPEG in amniotic fluid would sug- 
gest that, under the physiologic conditions represented 
in this study, these metabolites are also principally de- 
rived from the fetus. Thus, the finding of higher levels 
of catecholamines in the amniotic fluid of late than of 
mid pregnancy reflects, in all probability, progressive 
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maturation of the fetal adrenergic system. The con- 
comitant increase in the DA metabolite, DOPAC, and 
the NE metabolite, DOPEG, would suggest a parallel 
maturational event in the adrenergic system of the 
brain and periphery, since the brain appears to be the 
major contributor to these metabolites.* 5 

The levels of E* 7° and DA” found in amniotic fluid 
in the present study correspond well with those previ- 
ously determined both by chromatography and radio- 
enzymatic assay. However, the concentrations of NE 
found in the present study are lower than those previ- 
ously reported,® 77? except for the single report of 
Ben-Jonathan and associates.) The use of either 
borate-impregnated TLC plates, as in our study, or 
two-dimension chromatography, as in the study of 
Ben-Jonathan and associates,” allows the separation of 
NE from DOPEG. When TLC plates without borate 
were used, spots representing these compounds were 
noticed to run together and be counted as a single sub- 
stance. The combined concentrations of NE and 
DOPEG in the present study do correspond well with 
those previously reported for NE alone. 

Quantitations in amniotic fluid of DOPEG and 
DOPAC reported in this study have not been examined 
previously. Several studies on catecholamine metabo- 
lites other than DOPEG and DOPAC support the 
present finding of adrenergic maturation through 
pregnancy. Artal and associates!! measured the con- 
centration of free metanephrine in amniotic fluid, and 
were unable to detect it prior to 30 weeks' gestation, 
although appreciable levels were found later in preg- 
nancy. Muskiet and associates!? found increased con- 
centrations of 3-methoxy-4-hydroxyphenylmandelic 
acid, HVA, and MOPEG in amniotic fluid throughout 
gestation. Zambotti and associates!? found increasing 
concentrations of MOPEG but decreasing concentra- 
tions of p-hydroxyphenylacetic acid throughout preg- 
nancy. 

It should be noted that the concentrations of cate- 
cholamines reported probably represent free rather 
than sulfate or glucuronide conjugates, since there is 
no extraction step prior to radiomethylation in the 
assay used. Studies carried out by means of acid hydro- 
lysis, or other methods of extraction, prior to mea- 
surement have shown higher concentrations of total 
free E, NE,’ DA,” and MOPEG." 

The relevance of peripheral and central fetal adren- 
ergic maturation suggested in this study to the neuro- 
endocrine function of other organ systems and to the 
initiation of parturition remains to be explored. The 
findings in this study provide a base for further evalu- 
ation of the effect of acute and chronic neurogenic 
stimuli on the levels of catecholamines in amniotic 
fluid, particularly their immediate metabolites. 
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Prolactin-stimulated ovarian androgen metabolism 


MARY LAKE POLAN, M.D., PH.D. 
HAROLD R. BEHRMAN, Pu.D. 


New Haven, Connecticut 


Activities of 5a, 3a, and 38 reductases were studied with the use of microsomal fractions isolated 
from the ovaries of immature female rats after treatment with pregnant mares’ serum (PMS) 
followed by human chorionic gonadotropin (hCG). The effect of exogenous prolactin treatment was 
similarly assessed by comparing enzymic activity in prolactin-treated rat ovaries to that in control rat 
ovaries, after pretreatment with PMS. With the use of *H-testosterone as substrate, reductase 
activities were determined by measuring the production of dihydrotestosterone and the 3a- and 
38-epimers of androstanediol. The rate of formation of tritiated androstanediol from radiolabeled 
testosterone was ten times higher than that of tritiated dinydrotestosterone during the follicular 
phase. After ovulation, the metabolism of testosterone to both androstanediol and 
dihydrotestosterone decreased markedly. Negligible amounts of estrogen and androsterone were 
formed, anc most of the androstanediol was found to be 5a-androstane-38,178-diol. The 
Michaelis-Menten constant (Km) for 5a-reductase was 1.3 x 1075M. During the follicular phase, the 
sum of ?*H-dihydrotestosterone and ?H-androstanediol produced from radiolabeled testosterone was 
found to be 30% greater in prolactin-treated animals than in contro! animals. Implications of 
increased ovarian androgen metabolism as a consequence of hyperprolactinemia are discussed. 


(AM. J. OBSTET. GYNECOL. 139:487, 1981.) 


PREVIOUS STUDIES on androgen metabolism in the 
rat have yielded conflicting evidence with regard to the 
possible role of prolactin in the regulation of 5a- 
reductase activity. After treatment with prolactin, 5a- 
reductase activity was increased in liver extracts" ? but 
decreased in adrenal extracts from both male and fe- 


* rats.? It has also been reported that granulosa cells - 


from rat ovaries possess specific prolactin binding sites 
which are related to increasing progesterone synthesis.‘ 
However, the relationship between prolactin and the 
activity of ovarian 5a-reductase in the rat has not been 
investigated. This study was undertaken to determine 
the level of androgen metabolites produced by 5a-, 3a-, 
and 38-reductase in the immature rat ovary and how 
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they are influenced by the stage of ovarian develop- 
ment and by hyperprolactinemia. 


Material and methods 


Intact immature Sprague-Dawley female rats were 
injected with 50 IU of pregnant mares' serum (PMS; 
Gestyl, Organon) on the twenty-fifth day of life. 
Human cborionic gonadotropin (hCG; Ayerst Labora- 
tories), 25 IU, was injected 65 hours after PMS. The 
animals were killed by decapitation, and the ovaries 
were dissected free of all areolar tissue and stored 
in Tris buffer, 0.01M, pH 7.4, at —60? C until 
assay. Hyperprolactinemia was induced in rats with 
ovine prolactin (National Institutes of Health P-S-11) 
dissolved in physiologic saline solution at a concentra- 
tion of 50 IU/ml. Both prolactin-treated and control 
rats were initially injected with 50 IU PMS at 9 am on 
the twenty-fifth day of life and were killed prior to 
injection of human chorionic gonadotropin (hCG). 
Prolactin-treated rats were injected subcutaneously 
with 10 IU of prolactin at 9 AM and 4 PM on the 
twenty-fifth and twenty-sixth days of life. On the 
twenty-seventh day, rats were injected at 9 AM and 
killed at 4 PM. 

In all experiments, ovarian microsomal fractions 
were prepared and reductase activity was determined 
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Fig. 1. Initial linear production rates of dihydrotestosterone 
(--A-A-A--) and of the 3a- and 38-epimers of androstanediol 
(e e) by ovarian microsomal fractions isolated from 
25- to 40-day-old female rats. Initial points represent baseline 
values from intact 25-day-old animals; subsequent hormonal 
stimulation is indicated along the abscissa. 
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Fig. 2. Molar ratios of androgens produced by ovarian micro- 
somal fractions isolated from rats stimulated with PMS for 48 
hours, and molar ratios of estrogens produced by microsomal 
fractions after 24 hours of PMS stimulation. In all cases, in 
vitro initial reaction velocities were measured. 


with the use of a buffered nicotin amide adenine di- 
nucleotide phosphate (NADPH) generating system.? 
Approximately 0.1 to 0.3 gm of ovarian tissue was used 
in each experiment, so that the final protein concen- 
tration was 100 to 150 ug protein per reaction mixture. 

Michaelis-Menten kinetics were determined with 
the use of ?H-testosterone (New England Nuclear lots 
697-094 and 1004-021) as substrate over a concen- 
tration range of 107° to 1075M. Experiments compar- 
ing microsomal activity from prolactin-treated animals 
with that from control animals were carried out under 
the same reaction conditions? at a final testosterone 
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(Sigma T-1500) concentration of 7 x 10 8M containing 
approximately 200,000 cpm per reaction flask of °H- 
testosterone (Amersham Batch No. 30). Initial rates 
were measured over the first 10 to 15 minutes of the 
reaction, so that androgen production versus time ‘vas 
linear in all cases. In all experiments, 70% to 90% of 
the initial tritium counts were recovered in the steroid 
products. 

Products of testosterone reduction were chromato- 
graphed with authentic standards on silica gel plates 
(Analabs Anasil G) in methylene chloride/diethyl ether 
(75:30) and identified bv reacting standards with sul- 
furic acid followed by heating. Testosterone was com- 


‘pletely separated from other androgen metabolites, 


and the following Rf values for all steroids isolated 
were obtained: 5a-androstane-3a,17B-diol, 0.26; 5a- 
androstane-38,170-diol, 0.26; testosterone, 0.35; di- 
hydrotestosterone, 0.45; androstenedione, 0.54. Ste- 
roids were removed from thin-layer plates by eluting 
once with methanol and three times with methylene 
chloride. Samples were then dried and counted in fluor 
(New England Nuclear Formula-963) with an Isocap 
300 scintillation counter. 

Separation of dihydrotestosterone and estradiol was 
effected by developing Anasil G plates twice with the 
use of a benzene/methanol (85:15) solvent system. 
Acetylation of androgens was required to separate di- 
hydrotestosterone from androsterone and 5a-andro- 
stane-3a,178-diol from  5a-androstane-38,178-diol. 
5a-reduced androgens were eluted from Anasil G 
plates as described after chromatography in methylene 
chloride/ diethyl ether (75: 30) and acetylated in a mix- 
ture of pyridine, 0.15 cc (Baker Instra Analyzed) 
and acetic anhydride, 0.15 cc (Baker Instra A 
lyzed) at room temperature overnight. Reactions were 
quenched with 1 cc of methanol, solvents were evapo- 
rated, and the acetylated androgens were separated on 
alumina plates (Anasil AG) with the use of benzene/ 
diethyl ether (80: 20) as the solvent system. 

Protein content of microsomal fractions was deter- 
mined by the Bradford method.? 

Except as otherwise noted, reagents were analytical 
grade. 


Results 


Metabolism of ?H-testosterone by hyperstimulated 
rat ovaries. Production of dihydrotestosterone and a 
combination, of 5o-androstane-8o,178-diol and 5a- 
androstane-38,178-diol by ovarian microsomal frac- 
tions with the use of tritiated testosterone as substrate 
was measured prior to hormonal stimulation and dur- 
ing various stages of follicular and luteal development. 
As shown in Fig. 1, in unstimulated rat ovaries and 
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Fig. 3. Lineweaver-Burke plot of 5a-reductase activity using 
3H-testosterone as substrate and measuring dihydrotestos- 
terone production. Each point represents an average of the 
three rates determined prior to and after both 24 and 48 
hours of PMS stimulation. Km = 1.3 X 1075M. 


in follicular phase ovaries, the conversion of ?H- 
testosterone into the radiolabeled 3a- and 38-epimers 
of androstanediol (28 pg/100 ug protein/minute) was 
approximately ten times that of dihydrotestosterone 
(2.5 pg/100 ug protein/minute). After induction of 
ovulation with hCG and throughout the luteal phase, 
the production of androstanediol decreased to about 2 
pg/100 ug protein/minute, and that of dihydrotestos- 
terone to about 0.7 pg/100 ug protein/ minute. 

Because testosterone can be aromatized to estrogen 
as well as metabolized to androgen by the reductase 

mnes, an attempt was made to determine the pro- 

* duction rate of estrogens in this system. Ovarian micro- 
somal fractions from 26-day-old rats were prepared 
after 24 hours of PMS stimulation and incubated with 

' 3H-testosterone. Five micrograms each of carrier estriol 
and estrone was separated from androgens by thin- 
layer chromatography; estradiol and dihydrotestos- 
terone cochromatographed in this system were, there- 
fore, eluted and rechromatographed twice on silica gel 
G plates in benzene/methanol (85: 15) to achieve ade- 

. quate separation. Negligible quantities of all three es- 
trogens were produced compared to the production of 
dihydrotestosterone under these conditions. 

Ovarian microsomal fractions obtained from 27- 
day-old rats 48 hours after PMS treatment were used to 
determine the differential production of the 3a- and 
38-epimers of androstanediol and to quantitate the 
production of androsterone. Androgens were initially 
separated on silica gel G plates with the use of a methy- 
lene chloride/diethyl ether (75:30) system. Samples 
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Fig. 4. Percentage of total androgen production versus time 
for ovarian microsomal fractions from prolactin-treated (----) 
and control (——) rats. e o and æ o Represent data from 
animals stimulated for 24 hours with PMS and, A A represents 
data from animals stimulated for 48 hours with PMS. All 
points refer to the amount of ?H-testosterone converted to 
androgen metabolites. P « 0.01. 


were eluted and subsequently acetylated in order to 
separate androsterone from dihydrotestosterone and 
to resolve the androstanediols by chromatography on 
alumina plates in a benzene/diethyl ether (80:20) 
solvent system. Again, negligible amounts of andres- 
terone, less than 1% of the amount of dihydrotestos- 
terone, were produced. The preponderance of andres- 
tanediol was found to be in the 38 form, with a 15:1 
molar ratio of 5o-androstane-38,178-diol to 5a-an- 
drostane-3o,178-diol. Fig. 2 summarizes these results. 

Characterization of ovarian 5o-reductase. With the 
use of ?H-testosterone as substrate, 5a-reductase activ- 
ity in ovarian microsomal fractions was determined 
by measuring the production of dihydrotestosterone. 
Michaelis-Menten kinetics were determined over a 
substrate concentration of 1.6 x 10^9M to 7.7 x 107$M 
testosterone with microsomal fractions obtained from 
ovaries known to contain high levels of reductase ac- 
tivity. 

The production of dihydrotestosterone was mea- 
sured in microsomal fractions from ovaries of 25- 
day-old rats prior to injection with PMS, 24 hours after 
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PMS treatment, and 48 hours after PMS stimulation 
but prior to injection of hCG. As expected, the kinetics 


- of dihydrotestosterone production were the same re- 


gardless of the follicular stage of the ovary. In Fig. 3, a 
Lineweaver-Burke plot is shown where each point 
represents an average of the rates determined prior 


to-and after both 24 and 48 hours of PMS stimula- - 


tion. The Km for 5a-reductase was determined to be 
1.3 x 1073M. 
Androgen production in prolactin-treated rat ova- 


ries. Rats were treated with PMS on day 25 of life” 


and injected with prolactin as previously described. 
Ovarian microsomal fractions were isolated from con- 
trol and prolactin-treated animals 24 and 48 hours 
after injection. with PMS, and incubated with 3H- 
testosterone. Since no consistent difference in the rela- 
tive proportions of androgen metabolites was observed 
with prolactin-treated animals, results were expressed 
as total androgen production. : "Total Cy -reduced 
androgen production representing the sum of di: 
hydrotestosterone, 5a-androstane-3a,17@-diol, and 5a- 
androstane-36, 178-diol production was determined 
and expressed as picograms of androgen produced per 
100 ug of protein. Initial reaction rates are shown in 
Fig. 4 as the percentage of total androgen production 
over time where all points refer to the amount of °H- 
testosterone converted into androgen metabolites. 
The dotted line represents androgen production in 
prolactin-treated animals, and the solid line, that in 
control animals. Each line is a composite of three sepa- 


rate experiments. It is apparent that C,,-reduced an- ` 


drogen metabolism in prolactin-treated animals was in- 
creased by 30% over that in control animals (p > 0.01). 


Comment 

Previous studies have demonstrated that large 
amounts of C;s-reduced steroids are formed by the 
immature rat ovary,” * whereas the adult rat ovary 
produces much lower amounts of these 5o-reduced 
androgens.® 5a-androstane-38,1778-diol has also been 
reported to occur in the peripheral blood of the imma- 
ture female rat and has been implicated in the onset of 
puberty.?? In the present studies, ovarian microsomes 
from the immature rat, and from animals stimulated 
with PMS to induce follicular development, metabo- 
lized testosterone principally to the 36-epimer of an- 
drostanediol. After ovulation, a remarkable decrease of 
some fifteen-fold in the level of androstanediol was ob- 
served. Although others have found 5a-androstane- 
$a,17B-diol, 5a- androstane- -98,178- diol, and andros- 
terone to be the major androgens produced when 
whole ovarian homogenates were incubated with tes- 
tosterone,'! we found very little androsterone pro- 
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duced but significant formation of dihydrotestosterone 
in incubations of testosterone with ovarian microsomes. 
Levels of dihydrotestosterone produced prior to hor- 
monal stimulation and during ovarian follicular growth 


. were also decreased by about tenfold after ovulation, in 


parallel with androstanediol. It is probable that 5a- 
reduced androgens in peripheral blood are of ovarian 
origin. Since evidence exists that 5a-reductase is under 
the control óf the pituitary gonadotropin luteinizing 
hormone (LH),'! it would be interesting to determine 
whether the enzyme is present in the théca or 
granulosa compartment or both. 

In the present studies, 5a-reductase has a Km of 
1.3 x 1075M, with testosterone as substrate at pH 7.4, 
which is similar in magnitude to the Km of 8 x 1075M 
determined for the enzyme isolated from cultured 
genital skin fibroblasts at pH 5.5.2 ` 

Although specific prolactin receptors have been 
demonstrated in ovarian tissue of many species, includ- 
ing the human,* !* 14 very little is known about the 
effect of prolactin on ovarian steroid synthesis and me- 
tabolism. It has been shown that high levels of prolactin 
in follicular fluid may depress the synthesis of proges- 
terone by granulosa cells, but no information on the 
effect of elevated levels of prolactin on either ovarian 
estrogen or testosterone production.and metabolism 
has been reported. Sulpuride, a drug which produces 
hyperprolactinemia, increased testicular responsive- 
ness to infusion of chorionic gonadotropin with in- 
creased testosterone secretion, but dihydrotestosterone 
showed little change.!* Prolactin has been reported to 
reduce 5a-reductase activity in rat adrenal glands by 
20% to 30%.? On the other hand, prolactin increased 
5a-reductase activity in liver obtained from hypop 
sectomized rats." ? Data presented here indicate that 
prolactin increased 5a-reductase activity in rat ovaries 
by 30% over that i in control animals. Increased andro- 
gen metabolism in the presence of hyperprolactinemia 
may result in follicular atresia either by a direct inhibi- 
tory action on estrogen synthesis or by the inability of 
5a-reducted androgens to serve as a substrate for es- 
trogen biosynthesis. Androgen receptors have been de- 
scribed in the developing follicle,” and androgens ay 
be involved in the luteinization of granulosa cells.!* 
Premature luteinization of granulosa cells may lead to 
anovulation via inhibition of ovulation. Thus, stimula- 
tion of 5o-reductase activity with a concomitant in- 
crease in Ciy-reduced androgen . production and re- 
duced estrogen production may result in follicular 
atresia. This may be one mechanism by which prolactin 
disrupts normal cyclic ovarian function in the clinical 
syndrome of hyperprolactinemia, galactorrhea, and 
amenorrhea. 
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Elevated free cortisol index in pregnancy: Possible 


regulatory mechanisms 


W. E. NOLTEN 
P. A. RUECKERT 


Madison, Wisconsin 


Biologically active plasma free cortisol increases markedly in pregnancy. In this investigation the 
free cortisol index (FFI) in the plasma of pregnant and nonpregnant women was measured by a 
charcoal adsorption technique. The circadian FFI patterns were virtually identical in the two groups, 
but in gravid women there was a substantial and sustained elevation of the FFl. Sequential studies 
- during gestation and post partum revealed increasing responsiveness of the maternal adrenal 
glands to adrenocorticotropic hormone (ACTH) and decreasing suppressibility of the FFI by 
dexamethasone as pregnancy advanced. Persistence of normal circadian rhythmicity in spite of a 
continuously elevated FFI and resistance to dexamethasone suppression suggest control of cortisol 
secretion by normal regulatory mechanisms in pregnancy with resetting of the materna! feedback 
mechanisms to higher levels. This resetting and the lack of manifestations of cortisol excess in 
pregnancy might result from tissue refractoriness to cortisol. Elevated free cortiso! would be needed 
to maintain homeostasis. The necessary increase in the production of cortisol could be facilitated by 
an enhanced responsiveness of the maternal'adrenal glands to ACTH. (Am. J. OBSTET. GYNECOL. 


139:492, 1981.) 


CONCENTRATIONS of plasma cortisol and corticoste- 
roid-binding globulin (CBG) are substantially elevated 
in pregnancy.' Only. the unbound cortisol fraction is 
biologically active.? It was assumed in the past that in- 
creased plasma cortisol in pregnant women was just 
sufficient to maintain a normal level of free cortisol? 
but more recent investigations have indicated that not 
only total plasma cortisol but also free cortisol is aug- 
mented in, gravid women, despite the increase in 
CBG." *-8 The present studies were undertaken to fol- 
low changes in plasma free cortisol during the course 
of normal pregnancy and to determine whether these 
changes are governed by normal regulatory mecha- 
nisms. Plasma free cortisol was determined by mea- 
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surement of the free cortisol index (FFI).’ Responses of 
the FFI to adrenocorticotropic hormone (ACTH) and 
dexamethasone were siudied sequentially during ges- 
tation and post partum. The circadian patterns of the. 
FFI were compared in pregnant and nonpregnant 
women. : 


Methods 


Subjects and experimental protocol. Subjects in the . 
study of circadian patterns of the FFI were seven 
primigravid women in the third trimester of pregnancy 
and three normal women who were 3 to 12 months 
post partum, two of whom had been studied previously 
during gestation. The volunteers were admitted to the 
Clinical Research Ceriter at least 48 hours prior to the 
beginning of this investigation and were given regular 
hospital diets and a prenatal vitamin-mineral supple- 
ment. During a 24-hour study period, samples of ve- 
nous blood of 2 ml or less were withdrawn through an 
indwelling Teflon catheter at 20-minute intervals, be- 
ginning at 0800 hours. After the 24-hour study, an 
8-hour infusion of aqueous ACTH, 5 units per hour in 
5% dextrose, was given and samples of blood were 
drawn at frequent intervals before and during the pe- 
riod of infusion. The method for continuous sampling 
of blood has been described by others. During the 
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Fig. 1. Patterns of the free cortisol indexes measured at 20 minute intervals during a 24-hour period 
in the same subject in the third trimester of pregnancy and 3 months post partum. 


study, subjects remained supine in bed, except when 
they ate or used the bathroom. 

Another group of seven healthy, ambulatory preg- 
nant women participated in sequential studies of the 
FFI, before and after short-term stimulation and sup- 
pression of cortisol secretion by ACTH and dexa- 
methasone. Single samples of venous blood were ob- 
tained at 0800 and 0900 hours, immediately before and 
1 hour after intramuscular injection of 0.25 mg of 
ACTH (Cosyntropin, Organon Inc, West Orange, 
New Jersey) during each trimester and also post par- 






hours, another sample of blood was drawn at 0800 
hours on the next day. 

The suppressibility of cortisol secretion by long-term 
treatment with dexamethasone was studied in seven 
third-trimester gravidas. Samples of venous blood for 
measurement of the FFI were drawn at 0800 hours at 
the beginning and at the conclusion of a 7-day period 
of treatment, during which 0.5 mg of dexamethasone 
was administered every 6 hours. 

All gravid women who participated in this study had 
normal deliveries; none nursed their infants post par- 
tum or ingested oral contraceptive agents. The total 
volume of blood removed during the diurnal studies 
was 160 ml or less. Plasma was separated by centrifu- 
gation within 1 hour after the blood had been drawn. 
Plasma was stored at —20? C until assayed. 

The study protocol was approved by the Human Re- 
search Committee, and informed consent was secured 


um. After ingestion of 1 mg of dexamethasone at 2300 - 


from volunteers who agreed to participate after being 
provided with a full explanation of the purpose and the 
extent of this study. 

Steroid assays. Plasma cortisol was measured by ra- 
dioimmunoassay as described.? The FFI was measured 
by a previously published charcoal adsorption method 


. with the use of *H-progesterone as labeled steroid.* 


Separation of protein-bound from free steroid was 
accomplished by incubation with charcoal-dextran at 
4? C and subsequent centrifugation. Percentage bind- 
ing of labeled steroid was determined by measuring ra- 
dioactivity in the supernatant. The FFI was derived 
as follows; (1) Percent free steroid — 100 — percent 
binding of ?H-progesterone; (2) FFI = total plasma 
cortisol X percent free steroid + 100. Measurements 
of the FFI by this method were validated by a mathe- 
matical approach. By means of a computer analysis de- 
scribed by Feldman and associates,’ the free cortisol 
concentrations were calculated in 37 samples of plasma 
obtained before and after short-term treatment with 
ACTH or dexamethasone, from third-trimester preg- 
nant and nonpregnant women. In these calculations, 
affinity constants for binding of competing steroids to 
various plasma proteins were used in conjunction with 
representative total steroid and protein concentrations 
and measured plasma cortisol levels.» !? Calculated 
data were compared to the FFI measured in the same 
samples of plasma. A significant positive linear correla- 
tion was found between calculated concentrations of 
plasma free cortisol and measured FFI (y = 3.7 x 
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Fig. 2. Patterns of the mean free cortisol indexes measured at 20 minute intervals during a 24-hour 
period in seven third-trimester gravid women and in three women who were 3 to 12 months post 
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Fig. 3. Mean free cortisol indexes before (CONTROL) and 60 minutes after intramuscular injection 
of ACTH, measured sequentially in seven women at 0800 and 0900 hours in each trimester of 
pregnancy and 3 months post partum (VONPREGNANT). 


—14.6; r= 0.99, p « 0.001). This correlation was 
maintained when the FFI and calculated free cortisol in 
the plasma of just the dexamethasone-treated subjects 
were compared (r= 0.98, p « 0.001). Thus, dexa- 
methasone does not compromise the degree of corre- 
lation between the FFI and calculated plasma free cor- 
tisol. 

Samples from a single patient were processed simul- 
taneously and assayed in duplicate. The significance of 
differences was determined by the Student's t test for 


paired or unpaired data. Where appropriate, the data 
were analyzed by an analysis of variance for repeated 
measurements and missing values. The F ratio was 
tested with the most conservative of Box's criteria (de- 
grees of freedom set to 1,6 instead of 3,6); the differ- 
ences between means were tested by the Newman- 
Keuls method adapted for unequal sample sizes." 
Measurements were reported as the mean + standard 
error of the mean (SEM). 

Reagents. 1,2-H-progesterone and 1,2-H-hydro- ' 
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cortisone (specific activity, 50 Ci/mmole) were obtained 
from New England Nuclear, Boston, Massachusetts. 
Radioactive agents were at least 97% pure as deter- 
mined by chromatography. The cortisol antibody used 
for radioimmunoassay was purchased from Endocrine 
Science Laboratories, Tarzana. California. Dextran 
D-4751 was supplied by Sigma Chemical Company, St. 
Louis, Missouri, and carbon decolorizing alkaline 
Norit-A was obtained from Fisher Scientific Company, 
Fair Lawn, New Jersey. All chemicals were analytical 
grade. 


Results 


Circadian patterns of FFI. Patterns of FFI for a 24- 
hour period, measured in the same 19-year-old prim- 
igravida in the third trimester of pregnancy and again 
3 months post partum, are shown as a representative 
study in Fig. 1. Similar circadian rhythms of episodic 
secretory activity were evident in the pregnant and 
nonpregnant states. In either case the FFI rose to max- 
imal values from 0400 to 1200 hours and declined 
gradually during the evening toward a nadir between 
2300 and 0400 hours. When studied during preg- 
nancy, the afternoon decline in this subject was inter- 
rupted by an occurrence of secretory activity from 
1600 to 1900 hours. Throughout most of the 24 hour 
study the FFI was markedly higher in pregnancy than 
post partum. 

Fig, 2 shows the mean patterns of the FFI in seven 
third-trimester pregnant women and in three subjects 
who were 3 to 12 months post »artum. The plot of 
mean values obscures the pulsatile nature of cortisol 
secretion. The circadian patterns of the FFI in gravid 
and nongravid individuals were similar, but the mean 
FFI in pregnancy was markedly elevated above non- 
pregnant values throughout the 24 hour period. At its 
nighttime nadir the FFI in gravid women approxi- 
mated peak values measured in nonpregnant indi- 
viduals, whereas the FFI in the nonpregnant state ap- 
proached zero. 

Responses of FFI to ACTH. Mean FFI values mea- 
sured sequentially in seven normal gravidas during 
pregnancy and 3 months post partum, before and after 
intramuscular injection of 0.25 mg of ACTH, are 
shown in Fig. 3. The mean baseline FFI at 0800 hours 
was 12.4 + 2.2 in the nonpregnant state. The FFI ap- 
parently did not increase jin early pregnancy. Its 
steepest rise from 10.6 + 1.2 to 18.0 + 1.9 occurred 
between the first and second trimesters (p < 0.05). The 
FFI plateaued in the third' trimester at 23.7 + 1.3, 
which was significantly greater than its level in the 
nonpregnant state and in the first trimester (p « 0.01). 
The responsiveness of the FFI to short-term stimula- 
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Fig. 4. Effects of an 8 hour infusion of ACTH upon the mean 
free cortisol indexes in seven third-trimester gravid women 
and in three women who were 3 to 12 months post partum. 


tion with ACTH increased as pregnancy advanced and 
reached a plateau after the second trimester: the mean 
ACTH-induced FFI increment was 13.0 + 3.5 in the 
nonpregnant state, 19.1 + 2.1 in the first trimester, 
26.3 + 3.2 in the second trimester, and 28.1 + 1.8 in 
the third trimester. The increase in the FFI after 
ACTH was significantly greater in the pregnant than in 
the nonpregnant state (first trimester, p < 0.05; second 
and third trimesters, p < 0.01). The increment in the 
second trimester approached a significant difference 
from measurements in the first trimester (p = 0.06). 
The increment in the third trimester was significantly 
greater than that in the first trimester (p < 0.05), but 
did not differ from values measured in the second 
trimester. 

Fig. 4 shows FFI measurements before and during 
an 8-hour infusion of ACTH (5 U/hr) in seven third- 
trimester pregnant women and in three subjects who 
were 3 to 12 months post partum. In nongravid women 
the mean FFI increased during infusion of ACTH 
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Fig. 5. Mean free cortisol indexes measured sequentially in seven women in each trimester of 
pregnancy and 3 months post partum (NONPREGNANT) at 0800 hours before (CONTROL) and on 
the morning after ingestion of a single nighttime dose of dexamethasone (DEX). 


from 10.44 1.2 to 35.2 x: 5.4, whereas in gravid 
women it rose from 24.0 + 1.6 to 109.6 + 10.0. The 
difference in the FFI response to ACTH, with larger 
increments in pregnant than in nonpregnant women, 
reached significance at 40 minutes into the study 
(p « 0.05) and continued to increase throughout the 
course of infusion. 

Responses of FFI to dexamethasone. The suppres- 
sive effect of a single nighttime dose of 1.0 mg of 
dexamethasone on the FFI measured at 0800 hours 
was studied sequentially in the same seven gravid 
women during the course of pregnancy and 3 months 
post partum (Fig. 5). As baseline values of the FFI rose 
with advancing gestation, dexamethasone suppression 


became less effective: the mean FFI declined with. 


dexamethasone to 0.4 + 0.1 in the nonpregnant state, 
to 0.7 + 0.1 in the first trimester, to 2.0 + 0.9 in the 
second trimester, and to 10.5 + 1.9 in the third trimes- 
ter. Analysis of variance of the FFI values measured 
after treatment with dexamethasone showed that the 
FFI in the third trimester was significantly greater than 
all other values (p < 0.01), and that levels in the second 
trimester were significantly greater than in the non- 
pregnant state and first trimester (p < 0.01). Hence, 
one can conclude that the dexamethasone suppress- 
ibility of the FFI decreases progressively as pregnancy 
advances. 

Long-term treatment of seven third-trimester gravid 
women with 0.5 mg of dexamethasone every 6 hours 
for 7 days caused a decline in the mean FFI from 
25.2 + 2.2 to 3.2+ 1.2. This suppressed value mea- 
sured in pregnant women after prolonged treatment 
was significantly higher than the mean FFI determined 
in seven nongravidas after administration of a sin- 
gle nighttime dose of dexamethasone (0.4 + 0.1; 
p < 0.05). 


Comment 


In this study, unbound metabolically active plasma 
cortisol was estimated by a simple charcoal adsorption 
technique and expressed as the FFI.’ This method had 
been validated previously by demonstrating that the 
percentage of free steroid determined by charcoal 
adsorption shows a direct linear correlation with the 
percentage of free steroid determined by equilibrium 
dialysis in the same samples of plasma.’ The present 
investigation further validated the charcoal adsorption 
technique by demonstrating that the FFI is significantly 
correlated with the calculated free cortisol concentra- 
tion derived from a computer analysis which took the 
presence of cross-reacting ligand-binding systems into 
account. Since the FFI is measured accurately in very 


free cortisol in the limited volume of blood that could 
be withdrawn safely at each of the numerous samplings 
required by the study protocol. 

In pregnancy, a circadian FFI pattern was apparent 
that was virtually identical not only to the FFI pattern 
in the nonpregnant state but also to the pattern of total 
cortisol in nongravid women described by us and 


small plasma aliquots, it offers a useful meansgf de- 
termining relative differences in the concentration oN 


others.® ° In both pregnant and nonpregnant women, 
the highest FFI levels occurred early in the day and 
resulted from episodic bursts of secretory activity 
which waned toward evening, when the FFI declined to 
its nadir. The major difference between the diurnal 


- patterns in the two groups of women was an elevation 


of the FFI in the pregnant subjects that was sustained 
throughout the circadian cycle. Others who used equi- 
librium dialysis and centrifugal ultrafiltration at 37° C 
or steady-state gel filtration have shown that plasma 
free cortisol in gravid women is elevated at specific 
times of the day.” 4-8 The present study extends these 





i 


rh * 
T M dome 139 
Number 4 


T previous reports by providing: evidence that third- 
trimester pregnant women are exposed to elevated 
levels of unbound, metabolically active cortisol at all 

ae times of the day. Moreover, the similarities in the cir- 

cadian FFI patterns of pregnant and nonpregnant 
women suggest that the secretion of cortisol is regu- 
lated by normal mechanisms in gestation. 

* . Our previous studies showed that the elevation of 

free cortisol in gravid women results from prolonged 

plasma half-life and enhanced production of cortisol.? 

The delayed clearance of cortisol in pregnancy has 

been explained by increased plasma levels of CBG 

which would tend to reduce the fraction of circulating 
free cortisol that is immediately available for metabo- 
lism. The mechanisms that lead to an increased pro- 
duction of cortisol in pregnancy are, however, not 
readily apparent. The present investigation suggests 
that the adrenal cortex in gravid women is more readily 
stimulated to secrete cortisol. Increments in the FFI 
after injection of a.single dose of short-acting ACTH 
more than doubled as pregnancy advanced. This in- 
crease in the responsiveness of the adrenal glands to 
stimulation during gestation was even more obvious 
when ACTH was administered by long-term infu- 
sion. Johnstone and Campbell’ reported comparable 

findings after maximal stimulation of the adrenal 

B glands with a single dose of long-acting ACTH in 

z third-trimester gravid women. Since ACTH is thought 

to be elevated during pregnancy, our findings of en- 

hanced responsiveness to ACTH are consistent with 
the well-known observation that the corticosteroid re- 

E sponse of the adrenal glands increases with prior expo- 

h sure of them to ACTH.'® i4 

The gradual decrease in suppressibility of the FFI by 
dexamethasone as pregnancy advanced might be ex- 
plained by several mechanisms. A fraction of the ma- 
ternal ACTH could be produced by an extraneous 
source that does not respond to suppressive maneu- 
vers. This hypothesis is supported by the reports of 

Genazzani? and Rees! and their coworkers that a 

component of maternal ACTH is not of pituitary ori- 

gin but, rather, is produced by the placenta. The re- 
lease of placental ACTH would be autonomous and, 
therefore, not subject to feedback control. Moreover, 
the fetus might contribute substantially to the maternal 
cortisol pool, as suggested by reports of lowered cor- 
tisol excretion values associated with anencephalic 
pregnancies.’ If the fetal source of cortisol responded 

4 less readily than the maternal adrenal glands to dexa- 

: methasone suppression, this could contribute to the 

.loss of suppressibility of the free cortisol fraction in 

pregnancy. Earlier investigators did notice suppression 

x. 3 of the fetoplacental production of estrogens and their 


- 
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adrenocortical precursors after the administration of 
corticoids to pregnant women; however, the doses 
given were considerably higher than those employed in 
this study./57? It is quite unlikely that the delayed 
plasma clearance of cortisol would account for the im- 
paired suppressibility of the FFI, since even long-term 
treatment of third-trimester gravidas failed to lower 
the FFI appropriately. 

Neither increased responsiveness of the adrenal 
glands to ACTH nor decreased suppressibility of the 
FFI by glucocorticoids: would of themselves result in 
increased production of cortisol by the maternal adre- 
nal glands unless the hypothalamic-pituitary regulation 
of cortisol production had been changed. Also, any sus- 
tained increase in the FFI by an extraneous source of 
cortisol or ACTH would be expected to attenuate or 
even abolish the normal nyctohemeral pattern of cor- 
tisol secretion, but, as noted above, patterns in preg- 
nancy were very similar to those in nonpregnancy. 

A possible explanation for the persistence of normal 
circadian rhythmicity in the face of a continuously ele- 
vated FFI, and also for the resistance to suppressive 
doses of dexamethasone in pregnancy, is that the ma- 
ternal pituitary-hypothalamic feedback mechanisms 
may be reset at a higher level and, thus, be less sensitive 


` to the suppressive effect of glucocorticoids during ges- 


tation. This resetting of the feedback mechanisms of 
cortisol secretion and, also, the well-known lack of clin- 
ical manifestations of cortisol excess in normal preg- 
nancy might result from the development of tissue re- 
fractoriness to the effects of cortisol. Thus, elevated 
levels of free cortisol would be needed to maintain 
homeostasis, and increased sensitivity of the maternal 
adrenal glands to ACTH would facilitate the necessary 
increase in the production of cortisol. Accordingly, it 
seemed to be reasonable to speculate that refractori- 
ness of target tissues to glucocorticoids might be asso- 
ciated with diminished binding of cortisol to specific 
intracellular glucocorticoid receptors. In keeping with 
this hypothesis, preliminary results of recent in vitro 
studies indicate that specific binding of radioactively 
labeled dexamethasone to intact lymphocytes is sig- 
nificantly reduced in the presence of progesterone, 
presumably because of competitive binding of proges- 
terone to glucocorticoid receptors, It is assumed that 
the high levels of circulating gestational progestins 
would exert a similar inhibitory effect and, thus, ac- 
count for the increase in plasma free cortisol. 


We are indebted to William E. Bridson, M.D., Pri- 
mate Research Center, and Warren H. Dennis, Ph.D., 
Department of Oncology, University of Wisconsin, for 
their helpful advice. We also would like to thank Ms. 
Terri Kraemer for her invaluable secretarial assistance. 
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| CHANGING - 
YOUR | 
ADDRESS? 


4 
X 


When planning to move, please: 


. Notify us of the change six (6) - 
. weeks in. advance so: you won to 
miss a single issue. | 


: Tell us the- name bf this our. 
. (We -publish seventeen period: 
icals.) 


.Give us your old address and 


your new address—complete— `, | 


including the zip code. 


. Be sure to include. your mailing 
label whenever you. write us, 
. concerning your subscription. It. - 
helps us serve you faster! a 


MAIL TO: 
‘THE C. V. MOSBY COMPANY 
-Circulation Department : 


41830 Westline Industrial Drive l 
Saint Louis, Missouri 63141 USA: 
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ow AVAILABLE! CNN ae car 
Ten-year cumulative index to the 


. AMERICAN JOURNAL OF i 
OBSTETRICS AND GYNECOLOGY - 


* The ten-year cumulative author and 
subject index to volumes 100-129 

-1977) of the AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY is now available for 
your journal collection. It is a complete — 
and comprehensive reference guide to 
over 28,000 pages of authoritative 
articles published in the Journal 
during this ten year period. 


The world-renowned “Gray 
Journal” is the oldest specialty journal 
devoted to obstetrics and gynecology. — - 


Now these influential papers, 
appearing between 1968-1977, have 
been cross-referenced to include 
over 23,100 subject entries. Each 
entry lists the complete article title, 
author(s), volume, page, and year of 
publication. 





The author index lists more than 13,850 contributors from this period, 
along with respective article title, author-to-author referral, volume, page, 
and publication date. 


The <#¥9-page index is handsomely — in a rust and gold cloth- 
ver volume. It is a must for every library concerned with obstetrics and 
ynecology. Send for your copy of this valuable reference today! 


479 pages, 8'4"x11", Price: U.S.A. $34.75 mE MOS BY 


Canada $44.00, All other countries $36.50 f 
i ` TIMES MIRROR 








----------------A 




















Send me copies of the Ten-year Cumulative Index (1968-1977) to the 
Yes! l AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY (0126-6). 
i I Price: U.S.A. $34.75, Canada $44.00, All other countries $36.50. I 
l Q My payment for $_____is enclosed. (I understand Mosby will pay ship- i 
ping costs.) 
AVAILABLE | 3 Bill me later. (I understand handling and shipping charges will be adael 
FOR l Name 
IMMEDIATE — LU 
DELIVERY l © 
City State. Zip 
I Complete and mail today to The C. V. Mosby Company, Attn: Order Process- | - 
Ves Dept., 11830 Westline Industrial Drive. St. Louis, Mo. 63141 A- 
amm um R MEX E es a m AM a ] 





A FELLOWSHIP - 
IN MATERNAL 
FETAL MEDICINE 


An opening has arisen in the first year of a two year 


Maternal Fetal Medicine Fellowship commencing : 


July 1, 1981, in conjunction with Tufts University 


School of Medicine and St. Margaret’s Hospital for ` 
Women, one of two perinatal.centers in.the greater. . 


Boston area, with 3,000 deliveries, two full time 
Neonatologists and a Maternal Fetal Medicine staff. of 
five people. 


St. Margaret's Hospital is the main obstetrical teach- ` 


ing unit for Tufts University School of Medicine and 
currently the program is in its fifth year.. 


If interested, please call (617)436- -2195, or submit 
resume to Dr. Curtis L. 


Maternal Fetal Medicine, 90 Cushing Avenue, Boston, 
MA 02125. 


StMarg: aret$ 


HOSPITAL FOR WOMEN - 


An Equal Opportunity Employer - 





Cetrulo, Department of ` 


Fifth Annual Meeting 
. , ofthe. |. 
Frederick P. Zuspan 
| Society 


Las Vegas Hilton € . 


Las Vegas, Nevada 
April 27, 1981 


. The Fifth Annual, Meeting of the 
Frederick P. Zuspan Society wil! be held 
during the annual meeting of the American. 
. College of Obstetricians and Gynecologists., 


The Society will meet in room number 12 at 


" the Las Vegas Hilton on Sunday, April 27, 


from 7:30 p.m. until 9:00 p m. Wine and 
cheese will be served. 


j For further ee and reservations 
. contact: 


7 Cathedine Cohen, M. D. 
. 3630 White Oak 

- New Orleans, LA 70114. 
(504) 394-7009. 
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OB / GYN 


Prepaid medical group practice, 


established 1976. 


Two suburban care centers, each 


with 3 or 
4 BC/BE OBC's. 


New comprehensive facilities. 


Well-staffed for clinical 
support, including Nurse 
Practitioners and hospital . 
residents. Attractive salary 


structure and liberal fringes. . 


Starting salary based 
. on experience. 


Recruitment and relocation 


expenses covered. 
. Unusually livable city. 
Send CVorcail: | 
‘Michael R. Soper, M.D. 
: Medical Director 
6801 E. 117th Street 
Kansas City, Missouri 64134. 
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PERSONALIZED - 
LIBRARY CASES 


| Keep your personal copies of AMERICAN JOURNAL OF 

‘OBSTETRICS AND GYNECOLOGY in these specially 

_ designed library file cases. Designed to keep your journal | 
copies near at hand in your office, library, or home. : 


Your case is heavy bookbinder's board in rich red Kivar 


` - cover. Files are scuff-resistant and washable. 


` ` Lettering is stamped in gold leaf and the cases make a fit 


- companion for the most costly binding. 


Files are reasonably priced—only $5.95 each, postpaid (3 for 
` $17., 6 for $30.). Add $2.50 postage per case for orders outside 
* U. S. Prepayment must be in U. S. funds only. Satisfaction 

unconditionally guaranteed or your money back! Use the 
coupon for prompt shipment. ` 


Jesse Jones Box Cörporatisn (est; 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid — library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND © 
GYNECOLOGY at $5.95 each (3/$17., 6/$30.) 


D] NEW SIZE (8%" x 11") 3 caseslyear 
O OLD SIZE (7%4" x 1012") copies prior to 1975 
(2 cases/year) . 





Name 
Address 
City | — State Zip 








‘EDITORS! REVIEWERS! 


AUTHORS! 


For you . . . a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: .. 


` "EDITORIAL POLICIES AND 
. PRACTICES 
Guidelines for Editors, Reviewers, 


and Authors 
In 1665 the fizst scholarly journal was published in 


France. Since that time, there has been no one 


source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
: various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 


"Because we are aware that there is no ‘right’ 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored verious facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial -policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From "the purpose of scientific journals" to 
"binding practices,", this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 


By Lois DeBakey, Ph.D. In collaboration with: Paul F. 


Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz . 


J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 
Woodford, Ph.D. August, 1976. 128 pages, 6" x 9". 
Price, $12.50. 


Please send me on 30-day approval THE SCIENTIFIC - 


JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price, $12.50. i 


D Bill me 2 Master Charge # 
O Payment enclosed 


Name 

Address 

City 
[Ste Zip Code 1 
MOSBY 
TIMES MIRROR 


30-day approval offer d only in 
— * 7 THE C. V. MOSBY COMPANY 


. continental U.S. and Canada. 11830 WESTLINE INDUSTRIAL DRIVE 
A60519 ST. LOUIS, MISSOURI 63141 






























DIRECTORY OB/GYN 


DIRECTOR OF OBSTETRICS AND GYNE- 
COLOGY: Obstetrics and Gynecology Residency 
Program Director sought for 481 bed community 
hospital in southeast Michigan, which is currently. - 
involved in a major expansion of it's programs and ^ 
facilities. The hospital's service area includes many 
affluent suburbs. In addition, it affords ample op- 
portunity for cultural enrichment, both winter and 
summer recreation, and professional sporting 





. events. St. Joseph Mercy Hospital, Pontiac, pres- 


ently has 8 residents in Obstetrics and Gynecology. 
Seeking board-certified academic obstetrician and 
gynecologist whose work would emphasize resident 
and medical student teaching and supervision of pa- 
tient care activities. Subspecialty training preferred. 


Excellent fringe benefits; salary negotiable. 


Contact: 
James Henderson, M.D. : 
Chairman, Obstetrics and Gynecology Department 
900 Woodward Avenue 
. Pontiac, Michigan 48053 

or call: (858-3231) 








TEACHING HOSPITAL 
KING FAISAL UNIVERSITY 
COLLEGE OF MEDICINE 

SAUDI ARABIA 


” The new 380-bed AlKhobar Teaching Hospital, affiliated with King 


Faisal University College of Medicine, Eastern Province, Saudi 
Arabia, invites applications from board certified clinicians in: 


OBSTETRICS AND GYNECOLOGY 


SALARIES highly competitive and negotiable. Instruction is in Eng- 
lish. Interviews scheduled during late-1980 and early-1981.' 
CONTRACTS are for one year and renewable. Clinicians hold fac- 

ulty appointments. 
BENEFITS include free furnished housing, airtickets to and from 
Saudi Arabia one time each year for a family of four, 60-day 
vacation with pay, generous overweight and educaticnal 
allowances. No Saudi income tax. . 


Please send curriculum vitae with current telephone numbers, 
and the names and addresses of three references to: 

Dr. Tawfiq Tamimi, Dean i 

College of Medicine, King Faisal University 
c/o Saudi Arabian P.O. Box 2 





_Educational Mission OR Sunbury-on-Thames 


2425 West Loop South Middlesex TW16 5JP 
Houston. TX 77027 England 
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Bryan Memorial Hospital 


2c 





Opportunity Available ~_________~_ 


— Gapital Area Community Health Plan, Inc. 
Opportunity Availabſe 


Community Health Care Center Plan, Inc. 
Opportunity Available 


Corometrics, Inc. 
315 Telemetry System ———— —— 





Doran & Doran, P.C. 
Opportunity Available __ zs — 





Ives Laboratories Inc. 
Synalgos-DC. — 


lt 
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Jobst Institute, Inc. 
Venous Pressure Gradient Support Stockings ———— 


Lock Haven Hospital 





Opportunity Available __ 


. Mead Johnson Pharmaceutical Division 
Qvcon-35 CURE — = 
Peri-Colace Nue tm : 








31,3: 


Fourth Cove 











DOS E INDEX TD ADVERTISERS Jl 


Ortho Pharmaceutical Corporation 
Ortho-Nooum 1/35 





12, 13, 14 


Parke-Davis Division of Warner-Lambert Co. e- .- - ^ 
Norlestrin 1/50 202227 75 5 LLL Ls cuc 40, 41, 42. | 
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Prime Health 
Opportunity Available |. LLL Ls sss 46 





Purdue Frederick Company, The 

















Betadine Vaginitis Regimen i; 
1 

Roche Laboratories, Division of 
Hoffmann-La Roche Inc. 

Azo Gantanol = 16, 17, 18 
Saint John’s Mercy Medical Center j ; 

Opportunities Available 20 
Saint Joseph Mercy Hospital 

Opportunity Available ___~_ 47 
Saint Joseph's Hospital and Medical Center 

Opportunity Available 39 
Saint Margaret’s Hospital for Women 

Fellowship — — 6 





Searle Laboratories 
` Cu-7/ Tatum-T = — Second Cover, 1 
Flagyl __ — 49, 50, Third Cove 


























Flagyl LV. qa 25, 26, 27, 28, 29, 
Merck, Sharp & Dohme 
Moefoxin-— — e ee ELLE e 2, 3,- Syntex N 
Norinyl 1+ 50 — 35, 36 
Montefiore Hospital and Medical Center Uni ity Associates for I ional 
Opportunity Available —— ie — niversity Associates for Internationa 
Health Incorporated 
Opportunity Available — 47 
Mount Sinai Medical Center 
Fellowships = — mue University of California, Davis 2 
Opportunity Available à = 44 
ud vd Dharmacengeats E University of Miami School of Medicine 
DEL I x A AEE ° Opportunity Available |... — — 34 
™~. 
Office of Rural Health Services Wyeth Laboratories : 
Opportunity Available __ = 43 Lo/ Ovral — 2 — 22, 23, 24 
i. While’ every precaution is take- to insure accuracy, we cannot guarantee against the 
`~ 40 possibility of an occasional mange or omission in the preparation of this index. 





BREAST-FEEDING: 
A Guide for the Medical 
Profession 


By Ruth A. Lawrence, M.D. 

This long-awaited resource from a well-known 

and respected authority offers new perspectives, 

as well as basic information, on how to manage 

the nursing mother and child. Highlights include: 

€ discussions on the often-controversial topics of 
induced lactation and relactation 

e information on handling nursing when the 
mother or infant is ill 

e material on psychological and personality dif- 
ferences between bottle- and breast-fed 
babies 

1980. 384 pages, 110 illustrations. 


Save time! Save m 1 
CALL TOLL-FREE 
800-345-8504 


(In Pennsylvania, please call 1-800-662-5180) 


Operator 15 will take your order 24 hours a day, 
7 days a week. 


MOSBY 


TIMES MIRROR 


A TRADITION OF PUBLISHING EXCELLENCE 
THE C V MOSBY COMPANY 


11830 WESTLINE INDUSTRIAL ORIVE 
ST LOUIS, MISSOURI 63141 AMS992 











Flagyli metronidazole) 250 ms. 





| Warning A 
Metronidazole has been shown to be carcinogenic in | 
mice and possibly carcinogenic in rats. (See Warnings ) 
Unnecessary use of the drug should be avoided Its use 
should be reserved for the conditions described in the 

indications section 





Indications: For the treatment of symptomatic trichomoniasis in 
females and males when the presence of the trichomonad has 
been confirmed by appropriate laboratory procedures (wet smears 
and/or cultures). Also for the treatment of asymptomatic females 
when the organism is associated with endocervicitis. cervicitis. or 
cervical erosion. T vaginalis infection is a venereal disease and 
therefore. asymptomatic sexual partners of treated patients should 
be treated simultaneously if the organism is present. The decision 
to treat an asymptomatic male partner who has a negative culture 
or one in whom no Culture has been attempted. is an individual 
one. In any event. the consort should be treated with Flagyl in 
cases of reinfection. Flagyl is also indicated for acute intestinal 
amebiasis (amebic dysentery) and for amebic liver abscess 


Contraindications: Evidence or history of blood dyscrasia, active 
organic disease of the CNS. the first trimester of pregnancy 
and a hypersensitivity to metronidazole 


Warnings: Flagy! should not be used in the first trimester of 
pregnancy (see Contraindications) Use with discretion during 
the second and third trimesters of pregnancy and restrict to 
those pregnant patients not cured by topical measures. Flagyl 
metronidazole) is secreted in the breast milk of nursing mothers 
It is not known whether this can be injurious to the newborn 
If used during lactation. an alternative method o! feeding may 
be elected 


Tumorigenicity Studies in Rodents Metronidazole has shown 
evidence of tumorigenic activity in a number of studies involving 
chronic. oral administration in mice and rats 

Most prominent among the effects in the mouse was the 
promotion of pulmonary tumorigenesis. This has been observed 
in all five reported studies in that species, including one study 
in which the animals were dosed on an intermittent schedule 
administration during every fourth week only) One of the 
mouse Studies revealed increases in the incidence of malignant 
lymphomas as well as pulmonary neoplasms associated with 
lifetime feeding of the drug. All these effects are statistically 
significant 

In two long-term toxicity studies in the rat there was a 
statistically significant increase in the incidence 0f various neo 
plasms, particularly mammary tumors. among female rats on 
metronidazole over that noted in the control groups 

Two lifetime tumorigenicity studies in hamsters have been 
reported to be negative 

Metronidazole has been reported to potentiate the anti- 
coagulant effect of coumarin and warfarin resulting in a pro- 
longation of prothrombin time. This possible drug interaction 
should be considered when Flagyl is prescribed for patients on 
this type of anticoagulant therapy 


Precautions: Mild leukopenia has been reported during Flagy! 
(metronidazole) use. total and differential leukocyte counts are 
recommended before and after treatment with the drug. especially 
if a second course is necessary. Flagy! may interfere with certain 
chemical analyses for SGOT Avoid alcoholic beverages during 
Flagy! therapy because abdominal cramps. nausea, vomiting 
headaches and flushing may occur. Discontinue Flagy! promptly 
if abnormal neurologic signs occur Exacerbation of candidiasis 
may occur. In amebic liver abscess. aspirate pus during metro 
nidazole therapy 


Adverse Reactions: Nausea, headache. anorexia. vomiting. diar 
thea, epigastric distress, abdominal cramping. constipation. à 
metallic, sharp and unpleasant taste, furry tongue. glossitis and 
Stomatitis possibly associated with a sudden overgrowth of 
Candida, exacerbation of vaginal candidiasis, an occasional re 
versible moderate leukopenia. dizziness. vertigo. incoordination 
ataxia. convulsive seizures. peripheral neuropathy. fleeting joint 
pains. confusion, irritability, depression. weakness. insomnia 
mild erythematous eruptions. urticaria, flushing, nasa! congestion 
dryness of the mouth, vagina or vulva. pruritus. dysuria, cystitis 
a sense of pelvic pressure, dyspareunia, fever. polyuria, incon 
linence. decrease of libido. proctitis. pyuria and darkened urine 
have occurred in patients receiving the drug Patients receiving 
Flagyl may experience abdominal distress. nausea. vomiting 
flushing or headache if alcoholic beverages are consumed The 
taste of alcoholic beverages may also be modified. Flattening 
of the T-wave may be seen in ECG tracings 


Searle & Co. 
San Juan, Puerto Rico 00936 


Address medical inquiries to: 

G. D. Searle & Co 

Medical Communications Department, Box 5110 
Chicago. Illinois 60680 
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When the male is not treated for Trichomonas vaginalis, the female— 
no matter how well she cooperates with therapy—probably will become 
reinfected. To arrest this infection/reinfection cycle, both infected 
partners must be treated simultaneously. 





The only systemic trichomonacide—In the female, tichomoniasis 

is a multiorgan disease. Trichomonads invade the vagina, and are often 
deeply entrenched in the endocervix, Skene's and Bartholin's glands, 
the urethra, and the bladder. The male genitourinary tract has seven 
possible sites of infection. Only the systemic action of Flagyl can 
eliminate sequestered trichomonads from these sites; topical treat- 
ments are ineffective. 


" Effective in both partners—Because it reaches infection sites via the 


bloodstream, Flagylis the only trichomonacide that is effective in both 
men and women. And Flagyl is the only available agent of its kind. 


The only effective trichomonacide for couples 


Flagy 


290-mg. tablets 


& 
] (metronidazole) 


Please see adjacent page for brief summary o 


Searle & Co. 
SEARLE San Juan, Puerto Rico 00936 we Z 
Addr cal inquiries to 
Aedical C £ ent, Box 5 
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Sure as a new day will dawn, 


Peri-Colace works with gentle, proven predictabil 


PERI-COLACE —gentle, proven, pre- 


PERI-COLACE combines the gentle 
laxative and effective stool softener 
so often needed when bowel motility 
Js depressed. PERI-COLACE acts gently 
to induce peristalsis, while the stool 
softening agent lets natural intestinal 
water permeate stools. 


PERI-COLACE is predittable gentle 
evacuation usually occurs within 8 to 
12 hours. It is useful in obstetrical 
patients, as well as in geriatrics, pre- 
and postcperative patients, the con- 
valescent, in patients with medication- 
related suppression of bowel motility 
and children. 


dictable. In capsule and liquid for 


PERIGOLAGI 


casanthranol and dioctyl sodium sulfosuccir 


Gentle laxative plus stool softe 


Mead Himen ^ 


PHARMACEUTICAL DIVISI 








